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QUALITY OF LIFE MEASUREMENT AND ANALYSIS

SUMMARY

THE REASON FOR PERFORMING THE QUICK REACTION ANALYSIS

(QRA) was to provide planners of the fiscal year (FY) 1998 Program Objective Memorandum
(POM) build with information about recent trends in the cost and benefits of selected Army
Quality of Life (QOL) programs.

THE QRA SPONSOR was the Office of the Assistant Chief of Staff for Installation
Management (ACSIM).

THE QRA OBJECTIVE was to evaluate the costs and benefits of selected Army Quality of Life
programs in support of the FY 98 POM build.

THE SCOPE OF THE QRA will consider cost and benefit data. QOL cost data was provided
in terms of cost per soldier in FY 96 current dollars by the US Army Cost and Economic Analysis
Center (USACEAC). QOL benefit data was drawn from several selected items of recent
administrations of the Army Sample Survey of Military Personnel (SSMP) conducted biannually
by the US Army Personnel Office of the US Army Research Institute (ARI).

THE ASSUMPTION of this QRA is that the benefit data provided by ARI can be meaningfully
matched to the cost data provided by USACEAC.

THE BASIC APPROACH was to:
(1) Estimate parameters of a standard statistical model relating cost and benefit data .

(2) Perform statistical tests of hypotheses about the parameters to determine if the parameters
related to cost and/or time are statistically significant.

(3) Perform statistical tests of hypotheses about parameters of the model related to
differences between total population effects and subpopulation effects where the subpopulations
are selected from demographic variables collected as part of the SSMP.

(4) Present graphically some of the more important results.

THE PRINCIPAL FINDINGS AND OBSERVATIONS

(1) The SSMP data suggests that the overall quality of life in the Army may have declined
recently, while the quality of life cost per soldier has increased.

(2) There is about a 10 percent drop in the satisfaction of the total Army population in the
area of government housing quality over 2 1/2 years.
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(3) Itis not clear that the benefits as measured by the SSMP are totally dependent upon the
cost.

(4) The Analysis Review Board, part of CAA’s Total Quality Management Process,
suggested that the sponsor might wish to explore conducting cost/benefit analyses at the
installation level. For instance, there might be an increase in government housing quality
satisfaction for an installation where housing was improved during the period.

THE QRA EFFORT was directed by Mr. Franklin Womack, Resource Analysis Division, US
Army Concepts Analysis Agency (CAA).

COMMENTS AND QUESTIONS should be sent to the Director, US Army Concepts Analysis
Agency, ATTN: CSCA-RA, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.
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The US Army's Center for Strategy and Force Evaluation

Quality of Life
Measurement and Analysis
(QUAILMAN)

Frank Womack
Phone # (301) 295-6930
Resource Analysis Division

®

This report documents the results of the Quality of Life (QOL) Measurement
and Analysis (QUAILMAN) Quick Reaction Analysis (QRA).

The purpose of this QRA was to generate a report to illustrate recent trends
in costs and benefits of selected Army QOL programs. It was anticipated that
these illustrations would be useful to planners in support of the fiscal year (FY)
98 Program Objective Memorandum (POM) build.

The QRA was sponsored by the Assistant Chief of Staff for Installation
Management (ACSIM).

This report first describes the methodology used to conduct the QRA. The
two main data inputs, benefits and costs, are described. Supplemental
demographic variables are described. Finally, the analysis is presented in the
form of graphs depicting (1) QOL benefits by time, (2) QOL benefits by cost,
and (3) differences in QOL benefit responses by demographic factors.
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The US Army's Center for Strategy and Force Evaluation

Objective

The objective of this QRA is to
evaluate the costs and benefits of
selected Army Quality of Life
programs (e.g., Family Housing) in
support of the FY98 POM build.
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Approach

1. Obtain benefit data from six semiannual
administrations of the Sample Survey of
Military Personnel (SSMP).

2. Match benefit characteristics of quality of life
measured on the SSMP with cost data.

3. Analyze trends in cost and benefits for
matched characteristics.

4. Analyze benefits by demographic factors.

5. lllustrate results of analysis using graphs and
tables.

6. Document results in a memorandum report.

®

Benefit data was obtained from the Army Research Institute (ARI) in the form of
questionnaire results. Cost data was provided by the Army Cost and Economic Analysis Center
(USACEAC).

An initial meeting was held with the sponsor in order to plan the work of the study. The raw
data for six recent surveys had been provided by ARI. At this time, the form, but not the
substance, of the cost data was provided by USACEAC. At this meeting, the sponsor selected
eight questionnaire items for use as benefit feedback variables. These eight items were
matched to cost items supplied by USACEAC. Also, six demographic variables were selected
from the questionnaire for use in determining differences in response from various
subpopulations. The sponsor made the point that the benefits typically lag the cost by about 2
years.

The relevant benefit data was abstracted from six data bases provided by ARI and tabulated
(Appendix C). Cost data were incorporated into these tables. These cost data were updated by
USACEAC several times during the course of the study.

The original intent had been to model the benefit data as a function of cost. However, the
cost data were not at hand early in the study. We therefore decided to work with the data at
hand and to model the benefits data as a function of time and the selected demographic
variables. The binary nature of the questionnaire responses, and the ultimate desire to predict
future response, made the logistic regression model an appropriate research tool. Significant
results from the modeling effort were graphed and appear later in this report.

As the study progressed, the final cost data update was received from USACEAC. A
graphical analysis of the benefit feedback response variables versus the cost appear in this
report.
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The US Army's Center for Strategy and Force Evaluation

Benefit Data

* QOL items selected from the Sample
Survey of Military Personnel (SSMP)
administered by ARI twice each year

* Six sets of data from Spring 1992 to Fall
1994

» Answers provided in form of satisfied or
dissatisfied response

®

The Sample Survey of Military Personnel (SSMP) is administered by ARI twice a
year in the spring and fall. The survey gives Army personnel an opportunity to express
their views about the Army. The results are used to assess current and planned Army
services, policies, and programs.

A random sample of all permanent party, Active Component Army personnel is
drawn to participate in each survey. The sample is drawn from the Standard
Installation/Division Personnel System (SIDPERS) using the final one or two digits of
social security numbers (SSNs).

The sample size represents about 10 percent of the officers and about 2 percent to 3
percent of the enlisted personnel. In Spring 1994, the sample size was chosen such
that one could expect a sampling error of from +1 to + 3 percent. The survey was
administered by the Personnel Survey Control Officer at each installation and overseas
area.

The data collected are weighted up to Army strength for each individual rank. The
Spring 1994 SSMP was weighted up to Army strength for end-April 1994 (based on
the Deputy Chief of Staff for Personnel (DCSPER) 46, Part 1 report). Generally the
data are weighted for gender and location (i.e., US Army Europe (USAREUR) versus
elsewhere).

Items were selected for this study which seemed to relate to quality of life issues.
Items selected either (1) expressed satisfaction or dissatisfaction with a particular facet
of Army life based on the respondent’s Army experience, or (2) expressed the rating of
some quality of life such as high or low morale. In addition, the quality of life items
selected for benefit analysis, six different demographic responses, were abstracted in
order to determine differences in subpopulation responses. These included rank, age,
ethnicity, gender, marital status, and location.




CAA-MR-96-15

The US Army's Center for Strategy and Force Evaluation
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Items selected from SSMP to represent benefits

1. Satisfaction with Recreational Services.

2. Satisfaction with the quality of Army family
programs.

. Rate your current level of morale (low or high).
. Satisfaction with overall quality of Army life.

5. Satisfaction with quality of government
housing.

6. Satisfaction with amount of pay (basic).

7. Satisfaction with availability of government
housing.

8. Satisfaction with VHA COLA. @

W

Eight questions were chosen from the SSMP to represent benefit responses.
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Demographic items selected from the
SSMP

Total Army Population divided into
subpopulations on the basis of :

1. Rank (6 groups)

2. Age (4 groups)

3. Ethnicity (5 groups)

4. Gender (2 groups)

5. Marital Status (2 groups)
6. Location (2 groups)

O,

Six demographic responses were abstracted from the SSMP to use as subpopulation
groupings. The idea was to see if the subpopulation responses differed from those of the
overall population in significant manner.

Rank subpopulations consisted of six groups as follows: (1) PV2 - SPC/CPL; (2) SGT -
SSG; (3) SFC - SGM/CSM; (4) WOL1 - WOS5; (5) 2LT - CPT; and (6) MAJ - COL+.

Of note here is that the size of the sample for the WO1 - WOS5 was smaller than the sample
sizes of all the other rank subpopulations.

Age subpopulations were formed by dividing the age distribution of the sample into
approximate quartiles: (1) 24 years or less; (2) 25 to 31 years; (3) 32 to 39 years; (4) 40 years
or more.

Five ethnicity subpopulations were formed as follows: (1) White; (2) Black; (3) Hispanic;
(4) Asian and Pacific Islander; (5) American Indian, Eskimo, or Aleut.

Of note in the ethnicity subpopulations is the small size of the samples with respect to the
last three subpopulations and especially the size of the sample for the last subpopulation,
American Indians.

Gender was divided into subpopulations of male and female.
Marital status was divided into subpopulations of single and married.
Current duty station location provided two subpopulations, CONUS and OCONUS.
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Cost Data

» Cost data obtained from the U.S. Army Cost
and Economic Analysis Center.

» Cost is in cost per soldier in thousands of
constant FY96 dollars.

» Total Cost broken down into subtotals for
Facilities, People, Pay, and OSD funded.

®

Cost data was provided to this study by the US Army Cost and Economic
Analysis Center. Each value was provided in thousands of constant FY 96
dollars per soldier. An overall QOL program’s cost was provided by
USACEAC. This was broken down into four main subtotals, and each division
was further broken down. The main cost divisions and primary data sources
were: (1) Facilities from the Office of the Chief of Staff for Installation
Management (OACSIM), (2) People from Community Family Support Center
(CFSC), (3) Pay with Pay Raise from ODCSPER, and (4) Office of the
Secretary of Defense (OSD) funded programs from OSD.

Six SSMP responses (i.¢€., benefits) were ultimately matched to costs for
analysis purposes. Two of the benefits were matched directly to the QOL total
cost. The Facilities and the Pay with Pay Raise subtotals were matched to two
other responses. The People subtotal was broken down into: (1) Morale,
Welfare, and Recreation (MWR), (2) Child Care, (3) Youth Programs, and (4)
Army Family Programs. The sum of (2), (3), and (4) was matched to a fifth
response, and the MWR cost was matched to the last response.

Cost were provided for FY 89 through FY 95. Recall that the benefit data
ran from Spring 92 to Fall 94. The cost data used in the study were to lead the
benefit data by two years. FY 90 costs were matched to the benefits response
of Spring 92. FY 91 costs were matched to benefit responses for Fall 92 and
Spring 93. FY 92 costs were matched to benefit responses for Fall 93 and
Spring 94. FY 93 costs were matched to the benefit responses for Fall 94.




CAA-MR-96-15

The US Army's Center for Strategy and Force Evaluation

Cost matched with benefit items

Cost Benefit

1. Total Quality of Life 1. Overall Quality of Life

2. Total Quality of Life 2, Your level of morale

3. Facilities 3. Quality of government
housing

4. Pay with pay raise 4. Basic pay satisfaction

5. MWR 5. Recreation services

6. Family Program (child 6. Family programs

care, youth development,
& Army Community
Service (ACS))

Six of the eight benefits chosen from the SSMP were matched to costs with
the assistance of the sponsor.
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CONCEPTS ANALYSIS AGENCY.

Logistic Regression Model in time and
one demographic variable gender

u+p-T+a,-G +a, -G, +v, TG, +7, TG,

(T, G) = —=
1+

e;1+ﬁ-T+al ‘G, +Q, Gy +7, - T-Gy+Y, T-G,

where 7(T,G) = percent satisfaction as a function of
time T and gender G = (G,, G,)
G, = male
G, = female
u, B0 ,0,,7,,7, coefficients of model,

estimates determined from data @

There were two possible responses to each of the SSMP questions
examined in this study. The two responses were: “I am satisfied with the
particular facet of Army life” or “I am dissatisfied with this facet of Army
life.” At the same time that an individual respondent gave answers to the
eight selected questions, he also described himself by characteristics such as
rank, age, ethnicity, gender, marital status and present duty station (CONUS/
OCONUS). Each SSMP was administered at a particular time. A cost was
expended upon each benefit. These variables are known as covariates.

A statistical model which is used to analyze binary responses in the
presence of covariates is the logistic regression model. The illustrated model
is the basic model used to analyze the data in the present study. The model
shown is for the response as a function of time and gender. Eighty-four such
models were fit to the study data. In each model fit, the response was one of
the eight selected SSMP items. There were two covariates in each model.
The first covariate was either time or cost. The second covariate was
selected from the set of six demographic variables described above. The
nature of the model and an extensive analysis of the data are presented in
Appendix D.
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Benefits vs Time

—e— Recreation service guality

—sa—Family program quality

—a— Morale level high/low

—— Overall quality of life

-« - Govt housing quality

--#--Basic pay satisfaction

—+— Govt housing availability

——— Amount VHA/COLA
satisfaction

20 + + t + —
Spring Fall Spring Falt Spring Fall
1892 1992 1893 1993 1994 1894

SSMP Administration

This 1s a graph of the percent satisfaction data for each benefit versus time.
For each SSMP item examined, the graph depicts the percent satisfaction versus
the date of administration (i.e., time) for the total population. The logistical
regression model 1s used to test several statistical hypotheses about the various
parameters of the model, as estimated from the data. The model parameters,
and f3, are total population parameters. The first test hypothesizes that the
parameter of the model mean parameter, u, is zero. A value of zero for p in
the logistic regression model means that the overall percent satisfaction is 50
percent. This test is rejected for every item except Government Housing
Quality. Probably the most relevant test to this study 1s the test that
hypothesizes that the parameter 3 1s zero. This 1s the slope parameter, or trend
in the case of time. The slope 1s a measure of the change in percent satisfaction
with time. The test is rejected for every item except Family Programs. This
means that there is a statistically significant trend in all the benefits except
Family Programs. The signs of the estimates of  are all negative, except for
Recreation Services Programs, which is positive, and Family Programs, which
does not differ significantly from zero.

The greatest difference in percent satisfaction between Spring 1992 and Fall
1994 is found in the SSMP item, Government Housing Quality, which falls
from 55.6 percent in Spring 1992 to 44.5 percent in Fall 1994. This is a
difference of 10.1 percent.
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Quality of Life & Morale Level vs Cost
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This graph depicts the percent satisfied response for two SSMP items,
Overall Quality of Life (OQL) and Your Current Morale Level as a function of
total cost per soldier in thousands of constant FY 96 dollars expended. The cost
matched to these two items is the total QOL cost. The cost data leads the
response data by 2 years. For example, FY 90 cost is matched against Spring
92 SSMP response. The response for Overall Quality of Life is percent
satisfied, and for Your Current Morale Level the percent responding high as
opposed to low. The distribution of cost data is very skewed. Notice that for
five of the six cost points, the cost data centers about $24K, and there is only
one point at about $21.5K. The point here is that the $21.5K point will have a
higher leverage on any function fit to these points. Also notice that in some
FYs, two response data points share the same cost.

The model fit to Overall Quality of Life gives a satisfaction of 62.5 percent
for $21.5K and 58.9 percent for $24K. The model fit to Your Current Morale
Level gives a high morale level of 66.8 percent for $21.5K and 61.8 percent for
$24K. Notice that for both responses, OQL and Morale Level, the percent
satisfaction, or percent high morale, decreases as cost increases.
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This graph depicts the SSMP item, Satisfaction with Government Housing
Quality versus Facilities Cost. The cost values center roughly about the two
points $1.3K and $1.6K. The model fit to this item gives a 53.1 percent
satisfied for $1.3K and 46.4 percent satisfied for $1.6K. Again thereisa
decrease in satisfaction for an increase in cost.
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Family Programs Quality vs oSt
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This graph depicts the SSMP item Satisfaction with Family Programs. The
item is matched against the sum of the costs for Child Care, Youth Programs,
and Army Family Program costs. The costs range from about $0.2K to $0.3K.
The model fit to this data gives a 66.3 percent satisfied for $0.2K and 67.1
percent satisfied for $0.3K cost. This is the only item which shows an increase
in satisfaction for an increase in cost.
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This graph depicts the SSMP item Satisfaction with Recreation Services
Programs. Itis plotted against the MWR cost. The cost distribution for MWR
ranges from about § .32K to $.39K. The model fit to this data gives a 79.3
percent satisfaction for $ .32K and a 77 .4 percent satisfaction for $.39K. This
gives a decreased satisfaction with increased cost.

Note that when the independent variable for this item 1s changed from time
to cost, the sign of the coefficient for time is positive and the coefficient for
cost i1s negative. This is a result of the ordering in the cost. The MWR cost
declined from a high of $ 389K in FY 91 to $ .326K in FY 93.
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Basic Pay Satisfaction vs Pay & Pay F{a|s; Cost
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This graph depicts the SSMP item Satisfaction with Basic Pay. It is plotted
against cost of Basic Pay with Pay Raise. The cost for Pay and Pay Raise is
skewed with one data point at roughly $19.5K and the remaining points
centered at roughly $22K. It should be noted that this subtotal is a major
proportion of the total OQL cost. The model fit to this data gives a 43.3 percent
satisfied for § 19.5K and 37.0 percent satisfied for $22K. Again there is less
satisfaction as cost increases. This is really a paradox. When you pay your
soldier more, he 1s less satisfied with the pay!
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Summary of Cost/Benefit Results

Year of Benefit Spring Fall Spring Fall Spring Fall
1992 1992 1993 1993 1994 1994

Year of Cost FYS0 FY91 FY91 FYs2 FY92 FYs3
SSMP ITEM
OVERALL QUALITY OF LIFE
% Satisfied 62.2 58.0 614 §7.7 57.9 56.2
$ 000 21.46 23.87 23.87 24.60 24.60 23.61

MORALE LEVEL HIGH/LOW
% High Morale 65.7 58.2 67.4 60.6 60.2 62.1
$ 000 21.46 23.87 23.87 24.60 24.80 23.61

BASIC PAY SATISFACTION

% Satisfied 434 38.0 29,0 35.0 38.4 34.7

$ 000 19.870 21.969 21.969 22338  22.338 ___ 21.357
1€
\—~

The next two charts summarize the benefit and cost data in a table for the
overall population. The benefit data are percent satisfaction from each of six
administrations of the SSMP from Spring 92 to Fall 94. The SSMP item
category is listed on the left of the table. The numbers in parentheses are the
year of the cost data used with each response. The cost is in thousands of
constant FY 96 dollars per soldier. The years for the cost data lead the SSMP
responses by at least 2 years. The cost data begin in FY 90 and end in FY 93.
An expanded version of these tables is presented in Appendix C.

16




The US Army's Center for Strategy and Force Evaluation

CAA-MR-96-15

Summary of Cost/Benefit Results

Spring Fall
1994 1994

Year of Benefit Spring|
1992
Year of Cost FYS0
SSMP ITEM

GOVT HOUSING QUALITY
% Satisfied
$ 000

56.0
1.313

FAMILY PROGRAMS QUALITY

% Satisfied
$ 000

RECREATION SERVICES QUALITY

% Satisfied
$ 000

66.2
0.182

78.0
0.375

[ ]

FY91

534
1.265

65.1
0.228

76.0
0.389

Spring

1993

FY91

51.1
1.265

67.0
0.228

77.8
0.389

[ =]

FYS2

47.6
1.575

65.6
0.270

77.0
0.362

FYS2 FYS3
474 44.8
1.575 1.598
68.0 67.4
0.270 0.269
794 785
0.362 0.326

—/

17
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Subpopulation Analysis

Until now, we have looked at the total population. We now turn briefly to a
discussion of how subpopulations, as defined by differences in rank, age,
ethnicity, gender, marital status, and present duty station (CONUS/OCONUS)
might differ from the total population. The logistical regression model 1s used
to test several statistical hypotheses about the various parameters of the model,
as estimated from the data. The model parameters o;and y; (j =1 tom | form
subpopulations) are subpopulation parameters. The o, measure the difference
between the level of the subpopulation and the total population. The y, measure
the difference between the slope for the subpopulation and the slope of the total
population. Formal tests for these measures are fully discussed in Appendix D.
In short, there were very few subpopulation slope differences which were
significantly different from zero.

There were four significant subpopulation slope group variables (see
Appendix D) associated with the 36 cost models fit. These consisted of two
each for the SSMP items, Family Programs and Basic Pay Satisfaction. In the
case of the Family Programs item, these two group variables involved slope
differences in the marital status and location subpopulations. The model fit to
the Family Programs item as a function of cost and marital status showed that
over the costrange $ . 182K to $.270K, the satisfaction increased for married
respondents from 65.5 percent to 67.4 percent as cost increased. For single
respondents over the same range, the model predicted that satisfaction would
decrease from 67.7 percent to 64.1 percent. In the model fit to the Family
Programs item as a function of cost and location of duty station
(CONUS/OCONUS) over the same cost range, the satisfaction for CONUS
located respondents decreased from 67.5 percent to 66.6 percent as cost
increased, but for OCONUS-located respondents, the satisfaction increased
from 61.3 percent to 67.6 percent as cost increased.

In the case of Basic Pay Satisfaction, there were also two slope group
variables, ethnicity and rank, which had values significantly different from
zero. In the case of ethnicity, the negative slope with respects to cost for the
white subpopulation was slightly less negative than for the other four ethnic
groups. In the case of ranks, the negative slope with respect to cost was slightly
less for the subpopulation of PV2 - SPC/CPL and slightly more for the
subpopulation SGT-SSG.
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On the other hand, almost every group variable related to level differences between
subpopulations was significantly different from zero. This means that there was a constant
nonzero level difference between the subpopulations over all values of cost. In the main, the
fits of the benefits versus time mirrored the fits of the benefits versus cost. The largest level
differences were shown in the SSMP item Satisfaction with Basic Pay. The graph plotted here
is representative of 77 out of the 84 models which had significant differences in the levels of
one or more subpopulations and the total population. In fact, this graph shows both significant
level and slope differences. The level differences are much more pronounced and can be
recognized easily. The model estimates of the mean level for the total population is 37.7
percent. The model subpopulation mean levels are as follow: (1) PV2-SPC/CPL 34.1 percent,
(2) SGT-SSG 31.0 percent, (3) SFC-SGM/CSM 35.0 percent, (4) WO1-WOS5 44.9 percent, (5)
2LT-CPT 66.5 percent, and (6) MAJ-COL+ 66.1 percent. In addition to the significant level
difference, the model also found two slope differences in this model which were significantly
different from zero. The slopes of groups (2) and (5) differed from the slope of the total
population for this model. The estimate of B (i.e., from logistic regression model) for the total
population was -0.1217. The estimate of B + o, the group (2) estimate, is -.02030, which
indicates a slight decrease in the slope measure and a more vigorous dissatisfaction with basic
pay with increasing time from this subpopulation than from the total population. On the other
hand, the estimate of B + ag is -0.0168, which almost neutralizes the slope of the total
population. Thus, group (5) is much more satisfied with the basic pay than the total population,
and this satisfaction increases throughout the period of Spring 1992 to Fall 1994.
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Limitations

1. Benefit data spans only two and one-half years.
2. Cost data defined at a very accumulated level.

3. Manpower, resources and deployment have been
very turbulent during this period (i.e., downsizing,
redeployment to Desert Storm, etc.).

It is necessary that the same question be asked on consecutive admini-
strations of the SSMP. The QOL questions used in this study have only
appeared consecutively in the same form on the SSMP for the most recent
administrations of SSMP (i.e., Spring 1992 to Fall 1994). In addition to
spanning only the most recent past, the benefit data is obtained at twice the rate
of the cost data. Cost data is annual and benefit data is semiannual. This
causes two benefit data points, 6 months apart, to be matched to the same cost
data point.

Cost data is defined per soldier for the total Army. If the cost data could be
broken down to the same level as the benefit data, perhaps more meaningful
insights could be obtained. The demographic data obtained for the benefit data
is at the micro level, whereas the cost data provided is at the macro level of
detail. This is quite a mismatch.

Data was collected during a turbulent period in which many factors, besides
cost, could have influenced the benefit data. Chiefamong these were
downsizing, redeployment to DESERT STORM, etc.
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General Findings

1. The SSMP data suggests that the overall
quality of life in the Army may have declined
recently, while the quality of life cost per
soldier has increased.

2. There is an 11 percent drop in the satisfaction
of the total Army population in the area of
government housing quality over 2 1/2 years.

3. Overall QOL (-6%), morale level (-4%), and
Basic Pay (-8%) had smaller, yet significant
decreasing time trends over the same 2 1/2

years.

In general, the SSMP data suggest that the overall quality of life in the Army
may have declined recently, while quality of life cost per soldier has increased.
The only counterindication to this trend came in the area of Family Programs.
The counterindication here occurs among married respondents who seemto be
happy as time and cost increase.

The largest drop in satisfaction over the 2-1/2 year interval of the SSMP data
came from the item about satisfaction with Government Housing. The drop for
this item was 11 percent.

Other significant changes were obtained in overall quality of life, morale
level, and basic pay.
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General Findings

4. Recreation Services (+1%) and Family
Programs (+1%) show small increasing
time trends over the 2 1/2 years.

5. It is not clear that the benefits as
measured by the SSMP are totally
dependent upon the cost.

6. The Analysis Review Board suggested it
might be beneficial to the sponsor to
conduct a cost/benefit analysis at the
installation level in the future. (1)

S

No significant changes were obtained for Recreation Services and Family
Programs.

The Analysis Review Board convened at CAA suggested that the sponsor
might wish to explore a cost/benefit analysis at the installation level. In regard
to the Government Housing Satisfaction, it was felt that by looking at the
installation level, the results might have changed for the better over some
period in which recent housing enhancements were made at an installation.

Finally, it is not clear that the benefits as measured by the SSMP are totally
dependent upon cost. Some more insight might have been gained if (1) the cost
data were more detailed and (2) the SSMP data covered a larger time interval.
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1. Performing Directorate/ Division: RA I 2. Account Number: 95147

3. Type Effort (Enter one): - Study 4, Tasking (Enter one):

)
El 1? -QRA F - Formal Directive

- Project
- a
Mode (Contract=C) D R -RAA I - Informal

M - MMS V - Verbal

5. Title: Quality of Life Measurement and Analysis

6. Acronym: QUAILMAN ]7. Date Request Received: 08/01/85 |8. Date Due:  10/15/85

9. Requester/Sponsor (i.e., DCSOPS): ACSIM ] 10. Sponsor Division (i.e.,, SSW, N/A) RM

11. Impact on Other Studies, QRA, Projects, RAA: N/A

12. Product Required: Memorandum & Briefing

13. Estimated Resources Required: ] a. Estimated PSM: 25 b. Estimated Funds:

c. Models Req'd: d. Other:

14. Objective(s)/Abstract:

The sponsor is interested in knowing if there has been an improvement in the Army's quality of life (QOL) programs
given that the costs of these programs have increased recently. The objective of this QRA is to evaluate the costs and
benefits of selected Army Quality of Life programs (e.g., Family Housing) in support of the FY38 POM build.

15. Study Director/POC: | Last Name: WOMACK lFirst: FRANKLIN Date: 08/11/95

signawre: - Adnfolim, £ . W orrack- Phone#: 295-6930

GO T0 BLOCK 20 /f this is A STUDY .. See.Tab C of the Study D:rectors Gu:de ,. ?«;‘ ‘
: for preparatlon of a Formal Study Dlrectlve :
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16. Background/Statement of Problem*: The Army lacks information by which it can Justlfylevaluate the Army Quality of
Life program.

17. Scope of Work*: This study will consider cost and benefit data. Quality of Life cost data will be provided in terms of
cost per soldier developed by the U.S.Army Cost and Economic Analysis Center (CEAC). Quality of Life benefit data will
be drawn from several selected items of recent adminstrations of the Army Sample Survey of Military Personnel (SSMP)
conducted biannually by the U.S. Army Personnel Survey Office of the U.S. Army Research Institute (ARI).

18. Issues for Analysis*: How do QOL benefits relate to cost? Are the benefit and cost data comparable? Which
demographic variables are of particular interest in relating benefits to cost ?

19. Milestones/Plan of Action*: Brief results to sponsor 10/15/85
Publish Memorandum Report 12/85

2 i 2
20. Division Chief Concurrence: %:" ///4__’(// Date: 7/,/gf

21. Sponsor (COL/DA Div Chief) Concurrence: //_@@ég Date:/_/ -;’é""'

-
22. Sponsor Comments*:
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APPENDIX C

TABLE OF COST AND BENEFITS

This appendix provides a complete listing of cost and benefit data for four of the SSMP items and
data for the total population only for the remaining four items studied in this QRA. Each SSMP
item is identified in the first field. The second field identifies the total population or subpopulation
to which the succeeding fields relate. The third field identifies one of four types of measurements.
The first three measures are the percent satisfaction for a given administration of the SSMP and
its upper and lower 95 percent confidence limits. The fourth measure is the cost per soldier (2-
year lead) in thousands of constant FY 96 dollars.

The last six columns give the data for one of the specific SSMP administrations (Spring 1992 to
Fall 1994).
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APPENDIX D

QUAILMAN ANALYSIS

D-1. ANALYSIS OBJECTIVES. There were several objectives of the analysis. The primary
objective was to determine how a 2-year leading cost affects each of the chosen SSMP items.
Because of the delay in obtaining cost data initially, the study substituted time as a surrogate for
cost. In addition to looking at the effects of cost and time, the total population was divided into
subpopulations using six demographic factors collected as part of the SSMP administration. The
objective in this case was to determine if the differential effects of the subpopulations differed
significantly from those of the total population. The six demographic factors used to divide the
total population into subpopulations were rank, age, ethnicity, gender, marital status, and location
of present duty station (i.e., CONUS or OCONUS).

D-2. THE STATISTICAL ANALYSIS. Statistical analysis begins with data and model (i.e.,
regression or analysis of variance, etc.). The statistician tentatively entertains a particular model
based on such items as (1) the experimental conditions, (2) the sample, and (3) nature of the
response (i.e., measurement of a continuous variable such as SAT scores or binary responses such
as yes and no answers on a questionnaire). The formal tools of analysis are estimation and
hypothesis testing. The data is used to estimate unknown parameters for the selected model.
There are usually questions which the analysis has engaged to answer. Often these questions can
be couched in the form of a statistical hypothesis about parameters of the model. When this is the
case, the statistician uses the data to test these hypotheses. The chance of making a wrong
decision is always involved in these tests, but the statistician tries to minimize its effect by (1)
carefully designing the experiment, (2) ensuring that the sample reflects the target population, (3)
making sure that the experiment is controlled as well as possible, and (4) making proper use of
such tools as randomization in cases where control is difficult. A statistical analysis can have
several end states. In all of these end states, we will have used the data to answer some questions
or obtain an estimate of some unknown or unmeasured quantity.

D-3. THE NATURE OF QUAILMAN DATA

a. Each SSMP item consisted of two possible responses (i.e., discounting no response). In
seven of the eight SSMP items investigated by this study, the individual responses were satisfied
or dissatisfied. In the eighth SSMP item considered, Your Current Morale Level, the individual
response was either high or low. For each of these items, the response can be interpreted as a
binary response. For each of these SSMP items, a random variable is defined to map the response
sample space (e.g., dissatisfied or satisfied) into the real numbers 0 or 1. Without loss of
generality, we will call this random variable Y. Y can pertain, in turn, to any of the eight SSMP
items investigated. An assignment of 0 is made to Y if the response is dissatisfied or low in the
case of Morale Level. An assignment of 1 is made to Y if the response is satisfied or high in the
case of Morale Level. A typical statistical model used to represent binary data is the binomial
distribution. For this model, we assume that the n responses y1, y2, ... yn are observations of n

independent random variables Y1 Y2, ..., Yn, with parameters p1, p2,..., pn. Without more

D-1




CAA-MR-96-15

information, a possible model might be that all n responses come from a common binomial
distribution with index n and parameter p. The task then would simply be to estimate the value of
the parameter p which best fits the data.

b. In addition to measuring the response of each individual on the several selected items of
the SSMP, we have additional information on each observation which, in general, are called
covariates. The covariates are time, cost, rank, age, ethnicity, gender, marital status, and location.
Perhaps the most familiar model for evaluating the effects of covariates on a response variable is
linear regression. In linear regression we seek to find the mean value of the random variable Yj

conditioned on a set of covariates. This model might appear as follows:

E(Yilxi) = Bo + B1 x (D

where xj is the single covariate. The ith observation might be expressed by the following
equation;

Yi=B0+B1xi+ei (2

The task is to find estimates bg and b} of the coefficients 3¢ and 31 The linear regression model
is not satisfactory to use when binary response variables are involved.

D-4. THE LOGISTIC REGRESSION MODEL. An appropriate model in the case of binary
response variables is the logistic regression model. Basically there are two differences between
the regression model and the logistic regression model. In the logistic regression model, the
conditional mean E(Y|x) is bounded between 0 and 1 and the distribution of errors, the ej's, are
binomially distributed, rather than normally distributed, as assumed in the linear regression model.
The logistic regression model expresses a quantity referred to as the logit as a linear function of
the covariates. The logit is the natural logarithm of another quantity called the odds ratio. The
odds ratio is defined as the ratio of the probability of satisfaction, p, to the probability of
dissatisfaction, 1-p, where p is the parameter of the binomial distribution. In the context of this
study, the term probability of satisfaction is synonymous with term percent satisfaction. In the
logistic regression model, p is not constant, but is conditional on the covariate pattern (i.e., the set
of xi's for a particular observed yj). A useful notation to show this dependency of p on the xj's is
the pi notation, [I(x) = E(Y|x). In this notation x stands for all covariates in the model. The form
of the logistic regression model is as follows;

exp(Bo + B1 x)

[1(x) = ®3)
1 + exp(Bo + B1 x)

In this notation, the odds ratio is expressed as [I(x) / (1 - T (x)). If one takes the natural
logarithm of this odds ratio, one obtains the logit. This leads to an expression similar to that of
equation (1) for the linear regression model as follows:

In{TIx)/[1-I[1x)]} = Bo + B1 x ©))
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D-5. DESCRIPTION OF THE LOGISTIC REGRESSION MODEL USED FOR
QUAILMAN

a. The study did not initially obtain the cost data which was desirous. Therefore, time of
administration of the SSMP was used as a surrogate. At this time, eight SSMP items were
selected. Six demographic variables were chosen to render subpopulation studies. Two variables,
time and one demographic variable, were modeled at one time. Forty-eight logistic regression
models of the same basic design were fit to the data. Later, the associated cost data became
available for six of the SSMP items. Two variables, cost and one demographic variable, were
modeled at one time. The cost data gave rise to 36 logistic regression models fit to the data. In
sum, 84 different fits of the same basic logistic regression model were made to the data.

b. The basic model (i.e., equation 5 below) is similar to an analysis of covariance model. The
variable time or cost is continuous. Time will be represented by the variable T in the model
below. For a similar cost model, one should just substitute C for T. In the model, time and cost
have been centered. The values of time have also been scaled. A value is centered by subtracting
its mean from it. A value is scaled by dividing each centered value by a constant. The values of
time and cost are centered. Ifit is assumed that all the time points have equal samples, the total
population percent satisfied can be calculated with the one model parameter p. Otherwise, the
parameter p would represent a percent satisfied at the natural origin, and one or more additional
parameters would be needed to calculate the total population percent satisfied at the center of
mass of the samples. It is not true that the time points have equal samples. Restrictions and
crossing of time or cost with group variables are discussed below which remedy this problem.
Time is scaled to make it equivalent to the actual time interval in years between the first and last
administrations of the SSMP used in this study. The six cycles of the SSMP data ranged from
Spring 1992 through Fall 1994 at intervals of 6 months. The natural order time set is
(1,2,3,4,5,6). The mean of this set is 3.5. The centered time set is (-2.5,-1.5,-.5,+.5,+1.5,+2.5).
Dividing this set by the constant 2 incorporates the units of years into the set. The scaled T set

(-1.25,-.75,-.25,+.25,+.75,+1.25) was used in the model. The centered cost used depended upon
the matching of a cost to each SSMP item. Table D-1 matches the mean cost with each of the six
SSMP items which were cost analyzed. The indicated value was subtracted from each actual cost

in the modeling.

Table D-1. Centering Cost Used for SSPM Item

Centering cost SSMP item
23.668 Overall Quality of Life
23.668 Your Current Morale Level
21.657 Basic Pay

1.432 Government Housing Quality
367 Recreation Programs
241 Family Programs
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c. One demographic group variable is included in each model. A group variable is a row
vector of indicator variables. One indicator variable is assigned to each subpopulation. For
instance, there are six rank indicator variables. These are (1) R1 - ranks PV2 to SPC/CPL, R2 -
ranks SGT to SSG, R3 -ranks SFC to SGM/CSM, (4) R4 - ranks WO1 to WOS, (5) RS - ranks

2LT to CPT, and (6) R6 - ranks MAJ to COL™. Each individual response is assigned a six-
element row vector consisting of exactly one and five zeroes. The generic row vector

(R1,R2,R3 R4,R5 R6) is defined as (1,0,0,0,0,0) for a PVT and (0,0,0,1,0,0) for a warrant
officer. In the example below, the group variable R will be used to indicate rank. If a particular
respondent to a survey is assigned a value of one for the indicator variable RS, and zeros for R1
R2 R3,R4, and R6, then we can assume that his rank was either second lieutenant, first lieutenant,
or captain. After we have estimated the parameter values of the model, we substitute a value of
one for a particular indicator variable and zeroes for the other five, to predict a percent
satisfaction for a member of that particular subpopulation In the subsequent tables, A, E, G, M,
or L are used to represent the demographic group variables age, ethnicity, gender, marital status,
and location, respectively. They may be substituted below for R in the generic basic model. In
addition, the continuous variable T or C is completely crossed (i.e., interaction terms are formed)
with the group variable to render estimates of differential changes in slopes for the subpopulations
in the model. The generic model contains an overall population mean term, p. Note that the
basic equation's right-hand side is expressed in terms of a logit. The expected percent satisfaction
(ie., E(Y|T,R) =TI(T,R) ) is obtained in two steps. First, substitute for a specific time and rank
into the left-hand side of equation (5) below. Second, substitute this solution into the left-hand
side of equation (3) above. The basic model for time and rank is as follows;

In(T(T,RY/(1-II(TR)=p+BT+a] Rl +a2 R2+ a3 R3 + a4 R4+ a5 RS +ag R6
+y1 Te R1 +y2 Te R2 +v3 Te R3
+v4 Te R4 +vy5 Te R5 + y6 Te R6 %)

D-6. THE LIKELTHOOD FUNCTION. The basic model has been specified above for all of
the chosen SSMP items as a function of time and rank. This accounts for eight models. A basic
model for each of the other 76 models may be generated by letter substitution, described above in
equation (5), and by deleting all terms where the variable number (i.e., 4 in R4) exceeds the
number of subpopulations for a given demographic variable. For example, in a gender model, one
would delete the terms G3,...,G6 and TeG3,..., TeG6. Gender has only two subpopulations (i.e.,
male and female). The restriction equations (see below) would also be appropriately modified.
Once the basic equation is specified, the task is to solve the likelihood equations for the unknown
parameters (i.e., i, B, o1,...,06,Y1,..-,¥6). The method of estimating the parameters is called
maximum likelihood. If the reader is familiar with linear regression, he will recall that maximum
likelihood estimates of the parameters are equivalent to least squares estimates. In logistic
regression, the principle of maximum likelihood estimates a set of parameters which maximizes
the log likelihood function specified as follows:

L(B) =% {yi In[I1(x)] + (1-y1) In[ 1- T1(x))]} (6)
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and B in L(B) represents all of the parameters in the model (i.e., p, B, a1,...,06,Y1,..-,¥6). The
summation is over all survey responses. The log likelihood function is maximized by
differentiating L(B) with respect to each parameter in the model and setting the results equal to
zero. The resulting likelihood equations are nonlinear in the parameters and must be solved
iteratively by a Newton-Raphson type algorithm. Several commercial software packages provide
algorithms to solve these equations and give estimates for the parameters p, B, ai,...,06,Y1,...,Y6.

In this study, the logistic regression procedure provided by SPSS was employed.

D-7. PARAMETER RESTRICTIONS. The basic model (i.e., equation 5) is an over-
parameterized model. The rank (i.e., matrix rank) of the likelihood equations is less than the
number of unknowns. Certain restrictions must be put on the model in order to obtain a unique
solution to the likelihood equations. Most designed experiments exploit the concept of balanced
data. For the basic model given in equation 5 above, balanced data would imply that the samples
obtained for each rank at each time would be equal. As indicated above, we know this is not a
fact. Another set of equally valid restrictions are discussed in a passing manner in books on
experimental design such as those of Scheffe (i.e., Ref 4, p 60) and Searle (i.e., Ref 5, p 373). It
is necessary to use this set of restrictions in order to have the estimates with the intended
definitions. In the case of balanced data, the 3 restrictions are added to the normal equations. By
default, SPSS and other standard packages use the X restrictions. The X restrictions require that
the coefficients for all indicator variables in a group sum to zero (i.e., a]+ a2+ a3+ a4+ as+ a6
= 0). The following alternative restriction for unbalanced data suggested by Scheffe and Searle is
used:

hial + o2 + Jsa3 + Jaagq + Jsas5 + Jeag = 0

and Tyl + Jv2+ Jv3 4+ Jivd+ JsyS+ Jeve = O

where J1, J2, I3, J4, J5, and Jg are the sums of the variables R1, R2, R3, R4, RS, and R6
respectively. In other words, J4 is the number of survey respondents who were warrant officers,
etc.

D-8. QUAILMAN TEST OF HYPOTHESES. The basic model provides a mechanism to test
several hypotheses of interest to the study. The parameter p in the model estimates the log odds
ratio for the total population. The null hypothesis is p = 0. The alternative hypothesis is p # 0.
Note that a log odds ratio of zero corresponds to an overall mean percent satisfaction of 50
percent. The parameter B in the model estimates the change in log odds due to time or cost
depending upon which is being modeled. In either case, B estimates the change in log odds for a
change in one unit of time or cost. The unit of time used in modeling is 1 year, and the unit of
cost is 1,000 FY 96 constant dollars per soldier. The null hypothesis is B =0. The alternative
hypothesis is 8 # 0. The null hypothesis that ] =a2 =a3 =o4 =05 =ag=0istestedina
model of rank. The alternative hypothesis is that some oj = 0. If this test is rejected, it is possible

that one or more important contrasts may be different from zero. A contrast (Ref: i.e., Scheffe,
Ref 4, p 66) is a linear function of the parameters, such that the sum of the coefficients is zero.
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Certain desirable contrasts were designed into the basic model based on the set of restrictions
assumed to solve the likelihood equations. These designed contrasts measure the difference in
level between the percent satisfaction of a subpopulation and the total population. A significant
contrast will tell us that the subpopulation percent satisfaction is significantly different from the
total population percent satisfaction. Each significant o estimate measures the difference in level
for the jth rank. Note that not all of the contrasts tested will be independent, since 1 degree of
freedom is lost due to the restriction on the model. The null hypothesis that y] =y2 =v3 =y4 =
v5 =76 = 0 is tested in a model including rank. The alternative hypothesis is that some y; = 0.

Again, if this test is rejected, certain designed contrasts can be tested. The designed contrasts
measure the difference in trend between the subpopulation and the total population. A significant
contrast will tell us that the trend in the subpopulation is different from that in the total
population. Each significant yj estimate measures the difference in trend for the jth rank.

D-9. SIGNIFICANCE AND P-VALUE. In hypothesis testing there is always the question of
picking a significance level for the test. Formerly, this was done prior to an experiment. Some
commonly chosen significance levels are 5 percent and 1 percent. The significance level is the
probability of rejecting the null hypothesis when it is actually true (i.e., type I error). However,
lately, especially with the advent of computers, it has become commonplace to quote the p value
for a given test. The p value has essentially the same definition as the significance level except
that it is not preselected. Also, there is the related question of how to distribute error when
making a series of unplanned comparisons. In these circumstances, it is appropriate to set an
experiment-wise error rate. This is the probability of falsely rejecting at least one comparison in
an experiment with multiple comparisons. Many of the tests made in this study are not necessarily
independent tests, which is another good reason to set some kind of experiment-wise error rate.
An experiment-wise error rate might well be appropriate for the group tests for both level and
trend. With this in mind, there are 21 subpopulations on which each SSMP item is being
evaluated. These are rank = 6, age = 4, ethnicity =5, gender =2, marital status =2, and location =
2, which total 21. A level difference and a trend difference are being determined for each
subpopulation. One method of determining experiment-wise error rate is to apply the Bonferroni
inequality. If one assumes a 5 percent experiment-wise error rate on these 42 comparisons and
applies the Bonferroni inequality, each individual comparison would have an adjusted significance
level of 0.12 percent or a p-value of 0.0012. In interpreting the following analysis from each of
the 84 regression models, this level is a suggested level as a cutoff for determining if one of the
group comparisons or the derived contrasts should be deemed practically significant. In any case,
the p-value will be reported for each test made.

D-10. THE WALD TEST AND STATISTIC. The Wald test is one test used to test the
hypotheses concerning the parameters of logistic regression models for large sample sizes. It is
asymptotically equivalent to the likelihood ratio test under the null hypothesis and is favored by
statistical computing packages because it is simpler to compute. For large sample sizes and a
categorical variable, the distribution of the Wald statistic converges asymptotically to the chi-
square distribution with m-1 degrees of freedom for m categories. For continuous (i.e., time or
cost) variables, where one parameter or one contrast is being evaluated, the number of degrees of
freedom is 1. The results of the Wald test will be used extensively in the following tables to
explain the logistic regression models used to analyze the QUAILMAN data.
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D-11. THE TOTAL POPULATION ANALYSIS RESULTS

a. Two parameters, the mean level (u) and the trend (B), in the basic model pertain to the
total population. The null hypothesis for the former is p = 0. Table D-3 gives the results of the
mean level tests for each of the 84 models’ fit. They are ordered by descending value of mean
level. They break naturally by SSMP item suborderings. The SSMP item abbreviations are
shown in Table D-2. :

Table D-2. Abbreviations for SSMP Items

Abbreviation refers to SSMP item
FAM Satisfaction with Family Programs
GHA Satisfaction with Government Housing Availability
GHQ Satisfaction with Government Housing Quality
oQL Satisfaction with Overall Quality of Life
PAY Satisfaction with Basic Pay
REC Satisfaction with Recreation Programs
VHA Satisfaction with VHA COLA
YCM Your Current Morale Level (High/Low)

Within each of the items, the estimates differ slightly because of the differing number of responses
for a particular demographic variable. The estimate given is the mean logit. One can obtain the
predicted percent satisfaction for a model by applying the results of equation (5) and then (3)
above. For example, the first estimated logit for the Recreation SSMP item and the model
considering Time and Rank is 1.2701. Applying equation (5) gives the following results:

substituting p = 1.2701, T =0 and R1 =R2 =R3 =R4 =R5 =R6 =0 in (5) one obtains
In(TI(T,R)/(1-II(T,R)) = 1.2701 and from (3)
exp(p) exp(1.2701)

[Ix=REC)= = = 7808
1 +exp(p) 1 + exp(1.2701)

and the mean percent satisfaction in Recreation programs predicted by this model is 78.08
percent. This is the best point estimate for the logit and in turn the percent satisfaction.
Confidence limits for this estimate may be constructed using this estimate and its standard error.
From Table D-3, the standard error for the estimate of pu = 1.2701 in the first line of the table is
0.0102. The general formula for computing confidence intervals for an estimated logit is as
follows:
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WEZ (1) *SEM) (7)

Here z is the usual symbol denoting a standard normal distribution. z (1-¢/2) is the upper z (1-
a/2) point of the random variable z if Pr(z > z (1_a,2))= o/2. A usual value for a is 0.05, and (1-

a) x 100 = 95 percent confidence intervals are constructed. The upper z(1-0/2) point for o =
0.05 is 1.96. Therefore, the 95 percent confidence interval on the logit in the first line of the table
is as follows:

Rz () gy *SE(H) = 12701 £ 1.96 x 0.0102 = (1.2501, 1.2901)

where 1.2501 is the lower bound of the interval and 1.2901 is the uppér bound. This confidence
interval on the logit can be transformed into a 95 percent confidence interval on the percentage
satisfaction by substituting the bounds into equation (3). The lower bound is constructed as

follows: «
exp(p) exp(1.2501)

[Ix==REC)= = = 7173
1 +exp(p) 1 + exp(1.2501)

Substituting the upper bound logit, 1.2901, one obtains .7842. Therefore, the best point estimate
of the percent satisfaction of the total population in the recreation programs from this model is
78.08 percent, with a 95 percent confidence interval of 77.73 percent to 78.42 percent.

b. For each of the 84 models, the standard error of the estimate is given. The Wald statistic
for a 1 degree of freedom parameter is simply the square of the ratio of the estimate to its
standard error. Thus, in the first line of the Table D-3, the Wald statistic is approximately equal
to (1.2701/0.0102)2 = 15505.1327. This value is less precise than the one given in the table
because more significant figures are used when calculating the table value. The Wald statistic for
this hypothesis has an approximate chi-square distribution with one degree of freedom (df). For
the example, in the first line, one would reject the null hypothesis that y = 0, with the probability

(p-value) of less than 5.0 x 1()—5 (1.e., 0.00005) that the null hypothesis is true. Only the SSMP
item Government Housing Quality seems to have a mean which is not significantly different from
zero. As noted above, this means that the estimated mean percent satisfaction for this item is
about 50 percent.
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SSMP T/C DEMOGRAPHIC B std. Wald

ITEM VARIARLE ESTIMATE Err Statistic
REC TIME RANK 1.2701 .0102 15555.4600
REC COST RANK 1.2694 .0102 15593.6100
REC TIME LOCATE 1.2607 .0101 15623.1800
REC TIME AGE 1.2597 .0101 15606.9200
REC COST LOCATE 1.2593 .0101 15653.1700
REC TIME MAR ST 1.2587 .0101 15613.1000
REC COoSsT AGE 1.2585 .0101 15648.3300
REC COST MAR ST 1.2579 .0101 15653.2000
REC TIME GENDER 1.2552 .0100 15620.3700
REC TIME ETHNIC 1.2547 .0100 15587.8300
REC COsT ETHNIC 1.2543 .0100 15641.8700
REC COST GENDER 1.2543 .0100 15657.8100
FAM TIME RANK 0.6926 .0111 3884.2430
FAM CosT RANK 0.6911 .0111 3876.5620
FAM TIME MAR ST 0.6889 .0111 3872.3860
FAM TIME AGE 0.6888 .0111 3869.0280
FAM TIME GENDER 0.6884 .0111 3869.5930
FAM COSsT LOCATE 0.6880 .0111 3869.8040
FAM TIME LOCATE 0.6879 .0111 3865.0270
FAM TIME ETHNIC 0.6878 .0111 3860.1010
FAM COST AGE 0.6873 .0111 3860.9860
FAM COST MAR ST 0.6873 .0111 3865.1800
FAM COosT GENDER 0.6869 .0111 3862.3840
FAM COST ETHNIC 0.6861 .0111 3849.9870
YCM TIME RANK 0.5417 .0112 2328.7190
YCM CosT RANK 0.5405 . 0112 2322.3080
YCM TIME AGE 0.5252 .0110 2273.8050
YCM COST AGE 0.5241 .0110 2267.4120
YCM TIME MAR ST 0.5145 .0109 2234.0420
YCM COST MAR ST 0.5132 .0109 2226.8810
YCM TIME ETHNIC 0.5100 .0108 2220.7580
YCM TIME GENDER 0.5091 .0108 2215.8520
YCM COST ETHNIC 0.5085 .0108 2211.3200
YCM COSsT GENDER 0.5079 .0108 2209.1150
YCM TIME LOCATE 0.5073 .0108 2208.9130
YCM COST LOCATE 0.5051 .0108 2183.7970
OQL COST RANK 0.3803 .0087 1913.4150
OQL TIME RANK 0.3789 .0087 1895.4960
OQL COsT AGE 0.3702 .0086 1860.1250
OQL TIME AGE 0.3683 .0086 1838.1070
OQL COST MAR ST 0.3656 .0085 1837.1430
OQL TIME MAR ST 0.3639 .0085 1817.0630
oQL COST LOCATE 0.3631 .0085 1819.8670
OQL COST GENDER 0.3628 .0085 1825.7440
OoQL CosT ETHNIC 0.3622 .0085 1816.0180
OQL TIME LOCATE 0.3612 .0085 1805.0390
OQL TIME ETHNIC 0.3610 .0085 1800.9950
oQL TIME GENDER 0.3610 .0085 1803.4580
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Table D-3. Results of Hypothesis Test on Mean Level Parameters

value
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.0000
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.0000
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.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
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.0000
.0000
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.0000
.0000
.0000
.0000
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.0000
.0000
. 0000
.0000
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(page 2 of 2 pages)

SSMP T/C DEMOGRAPHIC B std. Wald

ITEM VARIABLE ESTIMATE Err Statistic
GHQ  COST ETHNIC 0.0061 .0104 0.3427
GHQ  COST GENDER 0.0057 .0104 0.2972
GHQ  COST AGE 0.0056 .0104 0.2906
GHQ  COST LOCATE 0.0056 .0104 0.2892
GHQ  COST MAR ST 0.0056 .0104 0.2913
GHQ  COST RANK 0.0055 .0104 0.2767
GHQ TIME LOCATE 0.0021 .0104 0.0410
GHQ TIME GENDER 0.0019 .0104 0.0322
GHQ  TIME MAR ST 0.0017 .0104 0.0279
GHQ TIME RANK 0.0017 .0104 0.0262
GHQ  TIME AGE 0.0016 .0104 0.0243
GHQ  TIME ETHNIC 0.0013 .0105 0.0159
PAY  COST LOCATE -0.4859 .0084  3313.5840
PAY  COST MAR ST -0.4862 .0084  3335.0720
PAY  COST GENDER -0.4869 .0084  3337.6860
PAY  COST AGE -0.4888 .0085  3341.5680
PAY  COST ETHNIC -0.4891 .0084  3351.6080
PAY TIME MAR ST -0.4893 .0084  3361.5330
PAY TIME LOCATE -0.4897 .0084  3363.3930
PAY TIME GENDER -0.4898 .0084  3360.9330
PAY TIME ETHNIC -0.4918 .0085  3372.5150
PAY  TIME AGE -0.4919 .0085  3369.3780
PAY  COST RANK -0.4968 .0087  3278.4100
PAY TIME RANK -0.5007 .0087  3308.8640
VHA  TIME GENDER -0.5220 .0111  2216.3690
VHA  TIME AGE -0.5224 .0111  2218.5460
VHA  TIME ETHNIC -0.5226 .0111  2220.2760
VHA  TIME MAR ST -0.5239 .0111  2222.9660
VHA  TIME LOCATE -0.5243 L0111  2223.9730
VHA  TIME RANK -0.5273 .0112  2232.2090
GHA  TIME MAR ST -0.7641 .0106  5198.5440
GHA  TIME GENDER -0.7642 .0106  5198.9080
GHA  TIME ETHNIC -0.7656 .0106  5204.1630
GHA  TIME AGE -0.7674 .0106  5207.6020
GHA  TIME RANK -0.7688 .0106  5215.0830
GHA  TIME LOCATE -0.7689 .0106  5216.8030
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c. The second hypothesis concerning the total population has to do with the change in percent
satisfaction as a function of time. The null hypothesis is that the trend parameter 3 = 0. Table
D-4 gives the results of the trend tests for each of the 84 models’ fit. The table was ordered by
estimated slope value. Initially after ordering, slope estimates of two items were mixed. The
ordering was slightly corrected in order to segregate the list by item and the time/cost variable.
Within each subordered group, the estimates differ slightly because of differing number of
responses for different demographic variables. Probably the most evident characteristic of the
collective set of 84 trends is that 60 of them are negative. One would logically assume that if time
and especially cost were increasing, satisfaction would also be increasing. Only 10 of the
remaining 24 trend coeflicients are significantly different from zero. On the other hand, all but 2
of the 60 negative estimates are significantly different from zero. One can obtain the predicted
mean percent satisfaction for a given SSMP cycle with a time model or the mean percent
satisfaction for a given cost with a cost model by applying the results of equation (5) and then (3)
above. We will continue with our example from above, the Recreation SSMP item and the model
considering Time and Rank. The results for this model are located in the fifth line of the third
group in Table D-4. The estimate of 3 is 0.0366. This estimate has a p-value of 0.0020. It will
be noted that this value is greater than our individual comparison value of 0.0012 and thus would
not be considered significantly different from zero under this criteria. We might like to know the
model predicted mean percent satisfaction for the first and last SSMP cycles (i.e., Spring 1992
and Fall 1994). To obtain the results for Spring 1992, and remembering that we are working with
a centered time value, we will apply equation (5) to get the following results:

substituting p = 1.2701, T =-1.25, and R1=R2=R3=R4=R5=R6 =0 in (5) one obtains
In(TT(T,R)/(1-TI(T,R)) = p + B T=1.2701 + 0.0366 x (-1.25) = 1.22435

Confidence limits can be constructed for this value. From Table D-3, the s.e.(u) = .0102 and
s.e.(B) =.0118. The correlation coefficient p(u,8) = .0961. Note that correlation coefficients are
calculated for all parameters by the software but have not been presented in this text because of
the extensive tables necessary for 84 models. However, they are available from the author if it is
necessary to calculate any extensive number of confidence limits.

The first step is to calculate the variance of the estimate as follows:

Var(In(TI(T,R)/(1-[1(T,R))) = Var (u + B T)
= Var(p) + T2Var(B) + 2Tp(p,B)Var(p) 1/ 2var(B)1/2
= (.0102)2 + (-1.25)2(.0118)2 + 2(-1.25)(.0961)(.0102)(.0118) = 2.92686 x 10 —4

The s.e.(In(TI(T,R)/(1-T1(T,R))) is the square root of Var(In(TT(T,R)/(1-IT (T,R))) which is
0.0171. The 95 percent confidence interval at T = -1.25 is as follows:

18 +BT tz (1-(1/2) X s.e.(p + B3 T)
= 1.22435+£1.96 x 0.0171 = ( 1.1908, 1.2579 )
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where 1.1908 is the lower bound of the interval and 1.2579 is the upper bound. This confidence
interval on the logit can be transformed into a 95 percent confidence interval on the percentage
satisfaction by substituting the bounds into equation (3). The lower bound is constructed as

follows:
exp(u +BT) exp(1.1908)

[I(x=REC) = = = 7668
1 +exp(u+BT) 1 + exp(1.1908)

Substituting the upper bound logit, 1.2579, one obtains .7787. Therefore, the best point estimate
of the percent satisfaction of the total population in Spring 1992 for the recreation programs from
this model is 77.28 percent with a 95 percent confidence interval of 76.68 percent to 77.87
percent. Likewise, for Fall 1994, the estimated logit is 1.31585 and s.e.(u + B T) for T=+1.25is
0.0187. The 95 percent confidence bounds on the Fall 1994 logit are (1.2791, 1.3526). The
resulting percent satisfaction of the total population in Fall 1994 for the recreation programs using
this model is 78.85 percent, with a 95 percent confidence interval of 78.22 percent to 79.46
percent.

d. The estimates of trend in time models or slope in cost models, B, their standard error, and
the resulting Wald statistic are given for each of the 84 models constructed. We consider all p-
values less than or equal to our per comparison cutoff in reaching the following conclusions.
Using this criteria, the estimate of 83 is significantly different from 0 for 40 of the 48 time models
and 28 of the 36 cost models. Notable exceptions were all 12 models of Family programs (i.e., all
p-values exceed 0.01) and 4 of the 12 Recreation programs models (i.e., (TIME & RANK, TIME
& LOCATE, COST & LOCATE, and COST & ETHNIC all have p-values exceeding 0.0012).
These facts for a specific model are summarized in the p-value column. Two additional columns
are provided by the software output which might be of use. The column labeled "R" is the partial
correlation of the trend or slope with the dependent variable, percent satisfaction. The last
column, labeled "EXP(B)", is the factor by which the percent satisfaction odds change when the
time in a time model increases by 1 year or cost in a cost model increases by 1,000 constant FY
96 dollars per soldier. A factor greater than one would lead to an increased odds ratio, a factor
less than one would lead to a decreased odds ratio. For example, in the Recreation Program -
Rank model which we have been illustrating above, the factor is 1.0373. The implication of this
factor is that an increase in time of 1 year results in an increase in the Recreation Program - Rank
model satisfaction odds ratio by a factor of 1.0373. For example, in the Recreation Program -
Rank model discussed above, the estimated mean logit was 1.2701. The odds ratio for the total
population mean is exp(1.2701) = 3.5612 = [I(T,R)/(1-[I(T,R) = .7808 / .2192 = percent
satisfied/percent dissatisfied. This is the total population mean at T = 0 or midway between the
Spring and Fall administration of the SSMP. If time is increased to T = +1.25 (i.e., Fall 1994),

then the odds ratio will increase by (1.03 73)1-25 =1.04684 (i.e., the factor in the last column per
unit increase in time raised to the 1.25 power). Therefore, the new odds ratio for the total
population in Fall 1994 is 1.04684 x 3.5612 = 3.7280 = .7885/.2115 within roundoff error. This
is the value we just obtained above for the estimate in Fall 1994,
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Table D-4. Results of Hypothesis Test on Trend Parameters
(page 1 of 2 pages)

SSMP T/C DEMOGRAPHIC b std. Wald df P R EXP (b)
ITEM VARIARBRLE ESTIMATE Err Statistic value

FAM COST ETHNIC 0.5144 0.3313 2.4115 1 .1204 .0029 1.6727
FAM COST AGE 0.4866 0.3310 2.1614 1 .1415 .0018 1.6268
FAM COSsT MAR ST 0.4712 0.3308 2.0292 1 .1543 .0008 1.6020
FAM COST GENDER 0.4334 0.3309 1.7154 1 .1%03 .0000 1.5425
FAM COSsT RANK 0.4000 0.3325 1.4473 1 .22%0 .0000 1.4918
FAM COST LOCATE 0.3788 0.3313 1.3073 1 .2529 .0000 1.4606
VHA TIME RANK 0.0851 0.0150 32.1206 1 .0000 .0245 1.0889
VHA TIME AGE 0.0837 0.0149 31.4098 1 .0000 .0242 1.0873
VHA TIME MAR ST 0.0821 0.0150 30.1284 1 .0000 .0237 1.0856
VHA TIME GENDER 0.0821 0.0149 30.2312 1 .0000 .0237 1.0855
VHA TIME ETHNIC 0.0813 0.0149 29.6002 1 .0000 .0235 1.0847
VHA TIME LOCATE 0.0728 0.0150 23.4417 1 .0000 .0207 1.0755
REC TIME AGE 0.0407 0.0117 12.0600 1 .0005 .0128 1.0415
REC TIME MAR ST 0.0391 0.0117 11.1680 1 .0008 .0122 1.0399
REC TIME GENDER 0.0381 0.0117 10.6577 1 .0011 .0119 1.0388
REC TIME ETHNIC 0.0377 0.0117 10.4194 1 .0012 .0117 1.0384
REC TIME RANK 0.0366 0.0118 9.5600 1 .0020 .0111 1.0373
REC TIME LOCATE 0.0279% 0.0118 - 5.6465 1 .0175 .0077 1.0283
FAM TIME ETHNIC 0.0332 0.0129 6.6030 1 .0102 .0089 1.0337
FAM TIME AGE 0.0330 0.0129 6.5209 1 .0107 .0088 1.0335
FAM TIME MAR ST 0.0330 0.0129% 6.5272 1 .0106 .0098 1.0335
FAM TIME GENDER 0.0313 0.0129 5.9045 1 .0151 .0091 1.0318
FAM TIME RANK 0.0300 0.0130 5.3650 1 .0205 .0084 1.0305
FAM TIME LOCATE 0.0299 0.0129 5.3477 1 .0207 .0084 1.0303
YCM TIME AGE -0.0441 0.0128 11.8669 1 .0006 -.0142 0.9569
YCM TIME MAR ST -0.0459 0.0127 13.1516 1 .0003 -.0151 0.9552
YCM TIME ETHNIC -0.0461 0.0126 13.4460 1 .0002 -.0153 0.9549
YCM TIME GENDER -0.0469 0.0126 13.9281 1 .0002 -.0156 0.9542
YCM TIME LOCATE -0.0513 0.0126 16.6661 1 .0000 -.0173 0.9500
YCM TIME RANK -0.0528 0.0130 16.3864 1 .0001 -.0172 0.9486
oQL COST ETHNIC -0.0534 0.0078 47.3203 1 .0000 -.0241 0.9480
oQL COST LOCATE -0.0540 0.0078 48.4249 1 .0000 -.0244 0.9474
0QL COST AGE -0.0543 0.0078 48.1680 1 .0000 -.0243 0.9471
oQL COST MAR ST -0.0555 0.0078 51.0598 1 .0000 -.0251 0.9460
oQL COST GENDER -0.0565 0.0077 53.2727 1 .0000 -.0256 0.9451
oQL COST RANK -0.0617 0.0079 60.2281 1 .0000 -.0273 0.9402
GHA TIME LOCATE -0.0551 0.0123 19.9206 1 .0000 -.0186 0.9464
GHA TIME ETHNIC -0.0590 0.0123 23.0953 1 .0000 -.0202 0.9427
GHA TIME GENDER -0.0611 0.0123 24.8592 1 .0000 -.0210 0.9407
GHA TIME AGE ~-0.0616 0.0123 25.1114 1 .0000 -.0211 0.%402
GHA TIME MAR ST -0.0619 0.0123 25.4778 1 .0000 -.0213 0.9400
GHA TIME RANK -0.0650 0.0123 27.8461 1 .0000 -.0223 0.9371
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D-12. THE SUBPOPULATION ANALYSIS RESULTS

a. The results of the subpopulation analysis are summarized in Table D-5 for time and Table
D-6 for cost. Each line of these tables refers to (1) an SSMP item, (2) a demographic variable
group (aj's in the basic model), or an interaction between time or cost and the demographic

variable in the model (yj's in the basic model). The lists are ordered from smallest p-value to

largest p-value. The Wald statistic, its degrees of freedom, and the p-value are given for each
demographic group. The Wald statistic is asymptotically chi-square distributed with m-1 degrees
of freedom where there are m subpopulations in the group. A significant p-value on this test
indicates that there is a subpopulation difference either in level or in trend for time models, or in
cost for cost models, depending on the description of the group given in the second column. It
appears from these tables that level differences are much more prevalent in the data than trend and
slope differences. Although the trends and slopes are in general significantly different for the total
population, there does not appear to be much change in slope or trend due solely to subpopula-
tions. If one uses the 0.0012 criteria proposed above as a cutoff for determining practical
significance, there are 8 out of 48 time by demographic interactions and 4 out of 36 cost by
demographic interactions which are significantly different from zero. The significant time
interactions in order of increasing p-value are (1) REC-Ethnic (i.e., Table D-5, first page, fifth line
from bottom), (2) VHA-Locate, (3) PAY-Rank, (4) PAY-Ethnic, (5) GHA- Ethnic, (6) GHQ-
Rank, (7) REC-Locate, and (8) FAM-Mar St. (i.e., Table D-5, second page, fifteenth line from
top). The significant cost interactions are (1) FAM-Locate (i.e., Table D-6, first page, tenth line
from the bottom), (2) PAY-Rank, (3) FAM-Mar St. and (4) PAY-Ethnic (i.e., Table D-6, first
page, bottom line). Three of the interactions, (1) PAY-Rank, (2) PAY-Ethnic, and (3) FAM-Mar
St., are significant when considering either cost or time.

b. The significance of level changes due to subpopulations shows in general just the opposite
pattern. Using the same 0.0012 cutoff criteria for the level changes, there are only four level
changes in the time models and four level changes in the cost models which are not significantly
different from zero. The level changes which do not differ significantly from zero are for the time
models (1) FAM-Locate (i.e., Table D-5, second page, fifteenth line from the bottom), (2) FAM-
Mar St., (3) REC-Gender, (4) GHA-Gender (i.e., Table D-5, second page, bottom line) and for
the cost models (1) FAM-Mar St. (i.e., Table D-6, second page, fifth line from the top), (2) FAM-
Locate, (3) PAY-Mar St., and (4) REC-Gender (i.e., Table D-6, second page, fifteenth line from
the bottom). Three out of these four, (1) FAM- Locate, (2) FAM- Mar St., and (3) REC-Gender,
are not significantly different from zero in both the time and cost models.
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Table D-§. Summary of Subpopulation Analysis for Time Models

SSMP IT=M

3ASIC PAY

CVERALL SUALITY OF LIFE
YOUR MORALE

YOUR MCRALE

OVERALL QUALITY OF LIFE
YCUR MORALE
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RECREATION FROGRAMS

VHA CCOLA

SUMT HCUSING AVAILABILITY
VRA, £21A

SUMT ECUSING AVAILAJILITY
BASIC PAY

RECREATZON 2ROGRAMS
FAMILY PROGRAMS

GVMT SOUSING AVAILABILITY
RECREATICH PROGRAMS
VEA CCLA -
YOUR MORALE
RECREATIZN PROGRAMS
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3ASIC PAY

GVMT HOTSING JUALITY
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BASIC PAY

VHA COLA

FAMILY PROGRAMS

VEA COLA

RECREATION PROGRAMS
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3ASIC FAY

GVMT HOTSING QUALITY
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Table D-5. Summary of Subpopulatien Analysis for Time Models

Ss5M2 ITEM

GVMT HCUSING QUALITY
_ CVERALL QUALITY OF LIFE

T FAMILY PROGRAMS

FAMILY FROGRAMS

GUMT HCUSING AVAILABILITY
BASIT PAY

GWMT MHCUSING QUALITY
OVERALL QUALITY OF LIFE
RECREATION PROGRAMS

GUMT HCUSING AVAILARILITY
YCUR MCRALE

SVMT RCUSING AVAILABILITY
SVNT ECUSING QUALITY
RECREATION FROGRANMS
FAMZLY PROGRANMSE

FAMILY PROGRAMS

SGVMT EOUSIKNG QUALITY

SVMT EOUSING QUALITY

GVMT MOUSING AVAZLABILITY
FECREATION PRCGRANMS
OVERALL SUALITY OF LIFE
FAMCLY PROGRAMS

FAMILY PRCGRANMS

BASIC PAY

GVMT HOUSING AVAILABILITY
GVMT HOUSING AVAILABILITY
FAMILY PROGRAMS

CVERALL QUALITY OF LIFE

SVERALL QUALITY OF LIF:
FAMILY PRCGRAMS

FRMILY FROGRAMS

YSUR MCRALE

BRSTIC FAY

BASIC FAY

RECREATION FROGRAMS
GUMT HOUSING AVAIZABILITY

e N .

(page 2 of 3 pages)

SUB2OFULATION/ WALD ot 3
INTERACTICN WITH TIME STATISTIC VALCE
RANK 8RBT 5 .03%0
GENDER 23.46.9 1 .,02%¢C
GENDER T1T.9698% 1 .002C
ETHNICITY £4.€666 4 .0021
ETHNICZI 24.3269 4 .00C1
TIME by ETHNICITY 22.73%3 4 .0021
AGE 21.43430 3 .0031
~<CATION 14.6€73 - 0031
ETHNICITY <2.1334 4 .0032
TIME by ETHNICITY 21.37862 4 0003
LOCATICN 12.0727 1 .000%
MARITAL STATUS 12.947S 1 .000%
TIME by RANK 2..5%28 S .000€
TIME by LOCATION 11.€236 <« <C00¢
TIME by MARITAL STATUS 11.0€54 1 .2003
TIMZ by LOCATION 1C.3516 i

TIME by ETHNICITY 15.2144 4 .5043
TIME by LOCATION T.23€8 1 .0C%6
TIME by LOCATION 7.0854 1 .CC78
TIME by AGE 11.3538 3 .J100
TIME by RAXNK 14.1344 S .Cl47
LOCATION £.E8¢686 1 .C1%3
MARITAL STATUS £.8615 1 .3188
TIME by MARITAL STATUS $.73¢€8 1 .0166
TIME by RANK 12.451¢C S .02%0
TIME by AGE 8.5%972 3 .03z
TIME by SENDER 2.809¢ > 0480
TIME by ETHNICID 9.830¢ & 0452
TIME By MARITAL STATUS 3.7.%2 1 .0523¢
TIME by ETHNICITY e.0672 4 .0524
TIME by RANK i0.4€23 § .0&2%
TIME by ETHMNICITY &.8028 4 .0E€2
TZ¥E by LOCATICN 3.26%8 1 .07
MARITAL STATUS 2.705%6 1 .10C2
TIVE by GENDER £.4%92 P ¥ 1
GENDER <.8464 1 1173
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Table D-5. Summary of Subpopulation Analysis for Time Models
(page 3 of 3 pages)

— -

YOUR MORALE

SVMT EJISING AVAILABILITY

VHA CQLA

GVMT NOUSING QUALITY
QVERALL QUALITY OF LIrfE
VEA COLA

SASIC PAY

GVMT HOUSTNS QUALTTY
VEA CCLA

YRA COLA

RECREATION PRCGRAMS
RECREATION FROGRAMS
3ASIT FAY

FAMILY FPRCGRAMS

SVERALL QUALITY OF LIFE
SVERALL QUALITY OF LIFE
SVMT HCUSING AVAILABILICTY
RECREATION PROSRAMS
SVMT HOUSING QUALITY
YOUR MCRALE

YOUR MCRALE

YOUR MORALE

VEA COLA

YOUR MORALE

D-18

SURFOPULATION/
INTERACTION WITH TIME

TIME
TIME
TIME
TIME
TIME
TIME

-y
- b
-
-e
-
TIME
-
XS

ToME

nee
2

2
by
by
ey
by

by
by
by

GENDER

TIME
S-ME
ke

TINE
TIME
TIME
TIMNE
TINE
TIME
TIME
TIME
TIME

by
by
by
by
by
by
by
by
by
by
by
by

RANK
GENDER
AGE

AGE

AGE

RANK
SENDER
MARITAL STATTS
ETHNICITY
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Table D-6. Summary of Subpopulation Analysis for Cost Models

(page 1 of 2 pages)
SSMF ITEM SUBFO2ULATICN/ WALD

INTERACTION XITH COST STATISTIC
BASIZ PAY . RANR 3100, 6288
OVERALL QUALITY COF LIFE RANX i345.8514
YOUR MCRALZ RANK 1513.1817
i YOUR MCRALZ T AGE oo ddT0.4€1E
© - OVERALL QUALITY CF LIFE AGE - 1370,3118
YOUR MORALE MARITAL STATUS L 524.27%3
OVERALL QUALITY OF LIFE MARITAL STATUS £%81.7717
BASIC PAY ASE {38.98736
RECREATION PROGRMNMS RANX £46.7¢53
BASIC PAY . ETHNICITY 238.2812

RECREATION 2ROGRAMS LOCATION 206.9.7
FAMILY PROGRAMS RANK 185.0€11
RECREATICN PRCGRAMS AGE <57.8135%
YOUR MORALE GEXDER <5C.3852
RECREATION PRCGRANMS MARITAL STATUS 137.921%
YOUR MORALE" ETHNICITY 124.75382
BASIC PAY GENDER 103.2362
GVMT HOUSINS QUALITY mmIcITY 83,2003
CVERALL JUALITY OF LIFE ETENTICITY $9.5402
GVMT HOUSING JUALITY LOCATION £5.3468
GVMT RCUSING QUALITY MARITAL STATUS 47.1%64.
BASIC FAY LCCATION 43.1C21
FAMILY PRCGRAMS AGE 19.€191
GVMT HOUSING QUALITY GENDER 29.8113
GVIMT HCUSING QUALITY RANK 28.2148
CVIRALL QUALITY OF LIFE GENDER 22.562%
FAMILY FROGRAMS COST by LOCATION 21.3841
FAMILY FROGRAMS GENDFR 16,8832
YOUR MORALE LZCATION 16.€3%1
BASIC PAY CoST by RANX 27.2146
FAMILY FROSRAMS ETHNICITY 24.9847
SVMT BECUSING QUALITY AGE -dC.6213
OVERALL QUALITY CF LIFE LOCATICON 12.9234
RECREATICY PROGRAMS ETHNICITY 20.5183
FAMILY PROGRAMS COST by MARITAL STATUS 11.131%
BASIC PAY COST by EITENICITY 1£.6333

CAA-MR-96-15
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Table D-6. Summary of Subpopulation Analysis for Cost Models

SMF ITIM

- -

RECREATICN PROGRAMS
RECREATICON PROIRARMS
. SVMT ESUSING QUALITY
GVMT MJUSING QUALITY
FAMILY PROGRAMS
FAMCLY PROSRAMS
BASIC ?RY
OVERALL QUALI T LITE
FAMILY PROGRAMS
FAMILY PROGRAMS
3ASIC PAY
CVERALL QUALITY OF LIFE
FAMILY PRCGRAMS
GVMT HOUSING QUALIT
KRECREATION PRCGRAMS
YOUR MORALE
SVERALL QUALITY OF LIFE
BASIT PAY
RECREATION FROGRAMS
SVIRALL QUALITY OF LIFE
BASIC PAY
RECREATION PROSRAMS
FAMILY FROGPAMS
OVERALL QUALITY OF 12
SYWTT HOUSIRG QUALITY
SVMT HCUSING QUALITY
BASIC PAY

CRIATION PROGRAMS
OVERALL CUALITY OF LITE
YOUR MORALE
YOUR MORALE
YOUR MORALE
YOTR MORALE
YOUR MORALE
GVMT HOUSING QUALITY
RZCREATION PRTGFAMS
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(page 2 of 2 pages)

SCBFOPULATION/
INTERACTION WITH COST

- - - -

COST by ETENICITY
COST by LOCATION

. COST by ETHNICITY

COST »y RANK
MARITAL STATUS

COST by GENDER

COST ty MARITAL STATY
COST by ETHNICIT
LOZATION

COST by ETHNICITY
MARITAL STATV

COST by AGE

COST By RANK

COST by LCCATION

COST by AGE

CCST by LOCATICN

CCST by RANK

TOST by ASE

TO3T by MARITAL STATUS
223T by GENTER

fore] by LOCATION
GENDER

CSST by ASE

CCST by MARITAL STATUS
€357 by AGE

C3ST by MARITAL STATUS
COST by GEXNTER

COST by GENDER

COST by LOCATION

COST by GENDER

COST by MARITAL STATUS
COST by ETHNICIT

COST by RANK

COST by AGE

COST by GENDER

CCST by RANK

#ALD
STATISTIC

17.2347
7.4784¢
.13.0832
-14.79¢8
£.6302
$.6021
5.3688
21,8232
4.4031
89,1433
3.1122
6.4160
8.7770
2.4C29
$.8225
~.2628
7.2613
3.3&84
.38y
.53%7¢
.33%2
-34Z2¢
c.23C%
.3748
<. 0247
<2973
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.253€
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¢. For those instances in which a group variable is significant, it is productive to investigate
what are called | degree of freedom contrasts. These contrasts can tell us which one of the
subpopulations is causing the difference in level or siope for a particular group variable whase
Wald test indicates that one or more subpopulation levels or slopes differ fram that of the total
population leve} or slope. These contrasts will be described in Tables D-8 through D-21. Table
D-7. akey table to Tables D-8 through D-21 which shows the independent variables, is also
provided. Each of the 84 models is presented. The organization of the models is (1) the models
with time and then (2) the models with cost. Within each major group of models (i.e., time or
cost), the models are grouped by SSMP item. The lowest level of ordering is by demographic

d. The first model displayed (i.e., Table D-8) is the Overall Quality of Life Model with
covanates time and rank. The basic model, discussed in equation (5) above, is as follows:

WJITRYQTITR)=p+BT+aj Rl +a2R2~a3R3+agR4+as RS +tagRE
+v] TeRl+2 TeR2+y3 To R3
+v4ToeRA+ys TeR5S ~vg Te R6 | : )

The estimates of the parameters for the Overall Qualicy of Life model with covariates time and
rank as listed in the table are as follows:

B = .3789, B=-0908, a] =-3778 a2 = 0172, a3 = 3668, ag = .3440, as = .7617,
ag = 7983, v = 0374, y2 = ~.0410, v3 = —.0316, y4 = ~.0063, v§ = .0313, vy¢ = —.0519.

In Table D-8, the group varisble for Rank in the QOL model was significantly different from zero

(ie., Wald statistic = 1938.2 with $ df and p-value of less than § x 10‘5). An examination of the
entry for this mode! in Table D-8 indicates that five of the six levels of rank (i e., all except R2 -
SGT to SSG) have a level significantly different from the level of the overall populstion. Also in
Tabie D-5, the group variable Time by Rank was not significantly: different from zero using our
cutoff criteria of 0.0012. The group variable Time by Rank had a Wald Statistic = 14.1 with §
degrees of freedom and 2 p-value of 0.0147. The estimates of 4 (i.c, Table D-3, first page. last
group. second line) and B (i.e., Table D-4, second page, second group, bottom line) in the QOL
mode! with time and rank are both significantly different from zero. The Wald statistics are
1895.5 and 80.5 for the estimates of p and 8, respectively. Therefore, the analyvsis of this model is
as follows. The estimates of p and 8 are significantly different from 2ero, and the estimates of the
parameters a], a3, a4, a$, and o, for the rank indicator varisbles R1, R3, R4, RS, and RG are
significantly different from zero. The mean levels of these subpopulations differ significantly from
the total population mean level. The change in time of the pescent satisfaction is adequatelv
explained by the slope 8.
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¢. One should definitely look at the contrasts associated with the significant interaction terms

described above. There were four group variables for which cost interacted signiticantly with a
demographic group vaniable. These were (1) FAM-Mar St., (2) FAM-Locate, (3) PAY-Rank,
‘and (4) PAY-Ethnic. Looking at the contrasts within the group variable FAM-Mar St , one
observes that as the cost of the Family Programs increases from $ 182K t0 $ 270K, there is 2
mode! predicted increase of 1.9 percent in the satisfaction of married respondents from 65§
percent satisfied to 67.4 percent satisfied. On the other hand, as the cost for the Family Programs
is increased over the same range, there is a mode! predicted decr=ase in the satisfaction of single

“ respondents of 2.9 percent from 67 percent satisfied to 64.1 percent satisfied. Looking at the
contrasts within FAM-Locate, one observes a similar interaction. In the case of CONUS-located

" respondents, there is a 0.9 percent decrease from 67.5 percent satisfied to 66.6 percent satisfied

Over the same range of cost, there is 2 mode! predicted increase of 6 3 percent from 61 3 satisfied

to 67.6 satisfied among OCONUS-located respondents.

f. Looking .t the cost interactions with PAY-Rank, one can identify two of the six rank
indicator variables which have a slope significantly different (i.e, at p value less than or equal to
0.0012) from zero. The first rank indicator variable R1- P\2-SPC/CPL contrast indicates that the
slope for this group is shghtly !-ss negative than for the total population (- 4556 for group R1 vs -
4968 for the total population). The value of the contrast for R2- SGT-SSG indicates that the
slope for this group is more negative than the slope for the total population ( -.5661 for group R2
vs - 4968 for the total population). The other four contrasts. R3, R4, RS, and R6, are not
significantly different from zero. Looking at PAY-Ethnic cost interaction contrasts, there is only
one significant contrast The value of the White ethnic contrast, E1, indicates that the slope for
- the White subpopulation is slightly less negative than for the total populatior ( - 4571 for group
E1 vs - 4891 for the total population). The other four contrasts E2, E3, E4, and ES are not
significantly different from zero.

g On the other hand. almost every group variable reiated to level differences between
subpopulations was significantly different from zero. This means that there was a constant
nonzero level difference between the subpopulations over all values of cost. In the main. the fits
of the benefits versus time mirrored the fits of the benefits versus cost The largest level
differences were shown in the SSMP item Satisfaction with Basic Pay The graph plotted as slide
18 in the scripted briefing section is representative of 77 out of the 84 models which had
significant differences in the levels of one or more subpopulations and the total population In
fact, this graph shows both significant level and slope differences The level differences are much
more pronounced and can be recognized easily. The model estimates of the mean level for the
total population is 37.7 percent. The mode! subpopulation mean levels are as follows: (1) P\2-
SPC/CPL 34.1 percent, (2) SGT-SSG 31 0 percent, (3) SFC-SGM'CSM 35 0 percent, (4) WO1-
WOS5 44.9 percent, (5) 2LT-CPT 66.5 percent, and (6) MAJ-COL+ 66 | percent In addition t0
the significant level difference, the model also found two slope differences which were
significantly different from zero. The slopes of groups (2) and (5) differed from the slope of the
total population for this model. The estimate of b (i.¢., from logistic regression model) for the
tetal population was <0.1217. The estimate of b + a5, the group (2) esiimate, is -.02030, which
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indicates a slight decrease in the slope measure and & more vigorous dissatisfaction with basic pay
with increasing time from this subpopulation than from the total population On the other hand,
the estimate of b + ag is -0.0168, which almost neutralizes the slope of the tota! population

Thus, group (5) is much more satisfied with the basic pay than the total population. and this
satisfaction increases throughout the period of Spring 1992 to Fall 1994.

h. Asindicated above, nearly all of the level group varisbles were significantly different from
. zero, indicating that there are many level contrasts significantly different from zero. The PAY-
Rank level increases are the largest of the level differences. They have been graphically repre-
sented in the main body of this report. The remaining level increases are just too numerous to
detail explicitly. However, any of the 84 models can be aralyzed in the same manner by analyzing
the estimates of u (i.e., Table D-3) and B (i.e., Table D-4) 10 determine if the estimates of level
and slope are significantly different from zero. Next, one should examine the results for the group
varisbles in Tables D-$5 for time or D-6 for cost to determine if any single contrast is significantly
different from zero. Finally, lfmeteaforathaorbothddlemnmbmurqeaed.then
one should examine the contrasts in the appropriste tables pertaining to a particular SSPM item.
onc for time and one for cost selected from Tables D-8 through D-21
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Table D-7. Key to the Logistic Regression Equation
(page 1 of 3 pages)

INDEFENDENT VARIABLES:
TIME !code: T)

Time (T) is measured in years. T is cextered among the six SSM? cycles.
The follcowing tatle may be used for substitutions in*c the eguations.
" Substitute valte at lef: fer a value at right. Generally, T ray be obiairned
by sudtracting 1953.75 fzem a date ¢f SSMP acminastration or .§51.7% frcm the
Fisczal Year in which an expendituze is made.

T SSMF Cycle Y ot expenditure
-1.28 Spcing 16892 1983.5
-0,7% Fall 1892 19981.0
-0.2% Spzing 1593 1981.5%
*0.28 Fall 1993 1992.0
+0.7% Spsing 1694 1992.8
+1.2% Fall 16948 19%83.¢

CIST (cede: €

Ces: (C) is measurec in thousands of sonstant FY 3€ dollazs per
soldier. T .s centered abou: the mear ¢f the o3t at the Tizmes of the six SEMP
adrinistratiens. Moresver each of the six eguaticns has a different mearn
cost. The fcllowirg table shews the mean cost used in fitting these
equations. To substitute a real cest :nto these ejuations, one should
subtzact the appropriate value in the talle from the real sast first.

Centered Cost SSMP Itenm
£3.668 Overall Quality cf lLife
23.668 Your Current Morale Level
<1.65% Basic Pay
1.432 Gevernment Housing Jualic
<367 Recreation Progranms
.241 Family Frograns

RANX {code: R}

Rank is a gzour vaziable. It is used only in the equatiors ir waich
the code letter R appears. Substitute a - in the eJuation for the rang
subpcpulation for which a percent satisfacticrn prediction is desired. Aall
ether subropulaticns besides the desired subpopulation receive the value of
zere.,

Ranx Indicataz Vagzialle Rank Group represenced
R VE-SFC/CPL
RE SGT=-SSG
R3 SFC-SGM/TSM
R4 W3l-W25
RS 2LT-CPT
R6 MAC-COL+
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Table D-7. Key to the Logistic Regression Equation
(page 2 of 3 pages)

AGE tcode: A}

Age is a greup variable. It is used only in the equations in which the
sode letter A appeaxs. Substizute a 1l in the ecuation Zoz the age
sudbporulation for which a percent satisfaction pred:istion is desired. All
cther subpcpulations besides the desired subpopulation gece.ve the vasue ¢
zero. :

Agze Indicatsr Variabie Age Gzoup represented
Al 24 or less
A2 2% =0 31
A3 32 to 3%
Ad 4¢ or more

ETENICITY (Tode: E}

Etznicity is a group var:able. It is used cnly ir the egquaticons in
which the code letter E appears. Substituite a 1 in the equation for the
ethni: subpopulatien foz which a percent satisfactior prediction ig desired.
All cther subpcpulaticns besides the desized subpopulatisr reze:ve the value
cf zerec.

Ethais Indicator Variatle Btheic
Group represerzec

. - - - . - - - L T R L L 2 T 2 P P

El WHITE

E2 3LACK

E3 HISPANIT

E3 ASTAN FAT 180

ES AMER IND ESKIMD ALEUT

CGENDPER Tocde: G!

Sender ls a group variable. It is used cnly in the equaticrs in which
the ccde _etter 5 appears. Substitute a 1 in the equaticn for cthe jencer
suzpopulatieon fer waich a perzent satisfactior prediction it desires. All
other sudpcrulations besices the desired subpopulaticn reseive the value of
sexe.

Gender Irdizazcr Variable Sender Group
represented
Gl MALE

G2 FIMALE
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Table D-7. Key to the Logistic Regression Equation
(page 3 of 3 pages)

MARCTAL STATUS (Code: M)

Marital Status is a greup tvariakle. It is usec only in the ejuations
in which the code letter VN appears. Sudsiitute a 1 In the eguation for thre
marital status subpopulacicr. for which a pezcent sat.sfaczion prediction
is cesired. All other subpopulaticns besides the dessired subpcpulation

receive the valuevof zero.

Marital Status Mazizal Status
<ndicator variabkle Sroup representec
Ml NOT MARRIED
Mz MARRIZD

LOCATION (Code: L)

ccatidr. (i.e., present duty statisn) is a group vaciable. It 5s urted
only ‘n the ezuations irn which the code letter I appears. Substitute a 1 in
the cguation tor the location sudpepulation for which a pezzent satisfaction
predici.cn is desized. All other subpopulations bes:ides the desired
subpspusation receive the value 2f zero.

Lecazien ~ocation
Indicator var.atle - Sreup represented
Ll coNus
L2 _ OSONUS
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Table D-8. Overall Quality of Life Equations (with time)
(page 1 of 2 pages)

.a7es
-.3308

-.3778
3172
+3€6¢8
3440
TELT
. 7333

L0374
-.041C
-.031¢€
-.00€&3

0312

=.0815

.3€33
~.C&0Q

-.3261
3136
2475
.3C5¢

.9215
L0208
-.013¢
-.057¢

.3€1°
-.073¢
-.0782

<3784

.315¢

1265
-.3602

L9222
-.0402
-.072
-.0€71

-.208¢

S§.E.

o087
<3201

8100
L1311
«v254
<2870
«J3i5
<413

0116
0154
0284
.0€€6
.03¢6
<0431

<0036

L0232

.Cl09
.€133
183

N3N

L1268
3 e-2
+J185
<3338

+9383
+0356

098¢
.01572
+ 0234
0852

.u6%52

o]
olE2
« 333
+O€€Q
.9332¢C

¥ald

1893.49¢
€0.8247
1833.195
1433.7357
<.7149
20€.5266
36.4581¢
66,3856
375.57¢8
14,1343
1C.4268
7.1280

. 1528
0931
7322
1.262¢

18358.207
64.66€¢€
1062.4838
©04.5218
30.47227
242.3887
302.4774
4.8258
2.8082
.Joce
+5€71
£.8435

~8C0.335¢%
64.8283
§T.0172
ST.E838
25.047¢
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Table D-3. Overall Quality of Life Equations (with time)

(page 2 of 2 pages)
Variable B S§.E. Wald d¢ Sig R Expi3;
Censtant .3610 .0388 1803.458 1 .000%
T .0 =.0813 7 ,0359 €£8.7402 1 " .0000 <.0283 8213
G o o 23.4619 1 . 0000
Gl -.C188 .0032 23.4186 1 .0000 -.01€6 .5€46
2 L1107 .0229 23.4186 1 L0000 .01€66 1.1171
TeEy S .1234 1 <7254
T by &2 -.2C13 .0037 .123% - L7253 .0XCC =11k
T by &2 .oC93 . 026% .1235 - 7253 0332 1.3C94
Censtant .3€39% .0085 1817.C63 b .C002
< -.0808 .0398 66.272¢@ 1 .C90) -.0287 .8224
M 483.5927% 3 .£002
Ml -.23%5 .0128 1€6.5%460 1 .C00) <~.0788 .78€6
M2 14282 +0068 486,.5457 1 .0000 .0733 i.1€CE
= 4 ~ 3.7 2 .0%39
Tey Ml ToW.e242 . 0128 3.1 1 .0539 <0047 1.3244
T by M2 -.C181 .0978 3. 1 .C83% -.0047 « 3850
Tonstant .3612 .0085 1805.03¢ 1 .cC00
T : ‘=.08C0 .0099 65.4225% 1 .300G -.0285 .9231
L : 14,6673 1 .200:
Ll -.2180 G047 14.90€3 b3 L0001 -.Ci28 2321
w2 .0€12 .C159 14.90¢€3 1 .Gc01 .L1z29 1.0631
Thy L 14824 1 7088
T by 11 -.0923 . 0083 +1451 1 .8334 .3J0C0 . 9988
T by L2 0065 L0178 .1431 1 .6354 .Qcco 1.00¢e3
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Table D-9. Government Housing Quality Equations (with time)
(page 1 of 2 pages)
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Vazizble

Constant
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Table D-9. Government Housing Quality Equatioas (with time)

w

0134
.0121

.033?
.0232

. 0043
.0337

<0103
.0121

L0273
.0D€d

.0296
ek

-0204
L0221

.C0€2
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.C070
.Ced

(page 2 of 2 pages)
¥ald cf
.0322 -

217.837¢ -
28.927¢ -
28.4458 i
<8.4458 -
. 0854 :
.060% -

. 0608 1
.0278 b3
218.5528 :
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43.:422 1
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1.084? 1
L0412 1
215.78431 1
5€.7343 1
S5€. 8770 1
5€.0772 1
7.1385% 1
7.2.05 1
T.2.08 1
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.8577

G000

. 3330
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- 8957
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Table D-10. Government Housing Availability Equations (with time)

vazisble

Jonstant
T

R

R2

RS

R3

RS

»
[ 3

R
Rl
R
by R3
>y R4
oy RS
by R6

ToU
PRy

(S 20 N Mo Ko N N2 )

Sonstant

»’ﬁﬂﬂlﬂ)‘:‘ 2:'(:)"'

TuvwTovw
Ve b0l V5 V4 VG
rawg;?gb

de t0)

(1)
it
“»
o
[
o
ot

iV D

Tby E
L A s'.

oy T2
-

oy T
oy E¢

T oy B2

D-32

k-
-

-.TEER
-.J€SD

-« 1733
-.0238
2156
.2183
.230?

~-.21C6
-.904822
0821
.0182
JO%es

0382

-~y

~ '

-.C61€

-.1427
-.3678
.13¢8
.2546

-.9C43
-.9316
.928¢

.0E7E

-, 7826
-.0833

~-.0311
.CEd3
.ll8d

-.26%7

-.1345

.2226
* . .a:éf
-.1471

L2587

-.203%

.23

3 k]

(page 1 of2 pages)

s.E. va.d df
CLO€ 2215.083

27.8461
222.3611
LS18D 131.2489

Sl47 2.é8465
.026% 65.234%
LO€3L  l2.4862
LA3L8  47.227&
0368 25.2370

12.:351¢
.3786

RNV TRV Y YN TSN WSRO Ve

-J3170 6.1237
L9327 .03
L0711 .Q€3t
.037C 4.2852
«98E2 .6932
LC10€ 5237.692 1
L0222 25.121s 1
175.8€42 3
.Ci67 T2.6423 1
€154 19.34430 1
.C271  65.3055 1
.3303 T0.87Z9 1
. e.5¢72 3
-C1s8d . 487 1
.C178 5.4€51 -
.3198 <.lCse 1
.S349 3.7282 1
0136 52C3. 1€z i
Q123 23,0933 1
24.328% 4
.0934 13,6852 i
.0138 21.173?° 1
0382 .25€7 1
L0512 L8372 :
LLEBY 2.33%8 1
21.27€l 4
.oeev $.4416 1
.2al7 J282 -
L2403 13.2%¢3 -
.33845% 3,383 i
sl 3.e311 -

s:g

.C003
.€003
.00
.00
.1038
. 2000
.C004
.Lcoo
.e300
3280
.54C0
.3133
.0432
.738C
.0384
.438C

.0922
L0032
N Tibale
L0022
.002¢
. 0002
L0092
.0352
. 2254
.C194
<1465
.0813%

.3cco
. 9328
L9321
L0382
L0323
.6128
.3633
.12E3
.Cco3
L2185
L TE4D
.o0C3
.o€72

3474

V1

-«aa

vl

-.J4¢9
-.903%
348
D14
.02%5
0212

+023C
0038
.0J€3
0022
L00€€
.C00C

-.C2l1
-.33%0
.C1€3
L0381
o364

3300
.0CEZ
<9311
JOCSE

-.0222

L0252
LCL82
.CCa3
.3CC3

-. 0026

<3983
.23%¢
-.0l<8
.02513
-.03¢€1

[al W~ N ~0 N ]
[N I N I

[

« s
W0 W de W u
PIUIM &o #+ -J e

W Uy A

L6327

.S€33
PRl Ty 3ed
203185

.834¢

.873<

1.922

8832




Var.adle

Corstant
T

G

Gl

G2

T by G
T by Gl
T by %<

snstant
T
L 3
M1

2y M
oy Ml
by M2

0"'”’3

Censtant

by L
sy L1
oy L2

TR ol

CAA-MR-9G-1§

‘l‘ablé D-10. Government Housing Availability Equations (with time)
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(page 2 of 2 pages)

wald

$1992.208
24.8892
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Table D-11. Your Current Morale Level Equatiors (with time)
(page 1 of 2 pages)

Variadle B S.E. wald ds¢ Siq R Exp'B!
Constars L3317 .e1.2 2329.7.9 1 . 2003

T -.032¢ .2130 16.3864 1 L3000 -.0172 . 33€6
] 1672.€32 5 . 2000

]1 -.5112 .3128 1606.5€5% z .3600 ~-.1815% .58¢8
R2 L0€ET L0175 14.2€73 : L0002 .31%9 1.9€62
R2 L7138 D343 434.735¢0 1 LSCOO0 (0342 2.0461
R L4733 L0785 35,3146 1 +3300 .92?7 1.6%4C
R3S L7335 .03%9 336.0152 S J3%00 0230 2.0323
RE .7033 0506 .33.328¢ by L2200 L0827 Z.023F
T2y R §.63%4¢ 5 .12%6

T oy Rl .023¢ .0248 1.€2i6 1 2372 L09ZC 1.0222
T 2y R2 -.053€ L0258 7,384t b 0266 =-.0.:% L6433
T ky R3 L0622 .033€  2.4563 1 «2171 L0031 1.0842
T by R4 -.6024 .0878 . 0097 1 ,9736  .093C L6877
T by R} -.001¢& .04€2 L0021 1 L9730 .0022 L6934
T by RS .64 .058¢ N O 1 L9223 000 1.C0&s
Constant L8252 LE112 2273.808 b . 0022

T -. 544 .C123 :..5663 1 L0020 -.C142 L8563
A 1879.7652 3 L0032

Al -. 420" o137 £50.208¢ 1 L0002 -.13.9 .€€SD
k V3 L2283 L2173 20864 1 LEGZE  .S0CO 1.30S3
A3 .37%6 L3206 236.%181 1 LC00D  LCB26 1.4€C2
Ad .E830 L0377 299.74%3 1 L0C00  JITEZ 1.3215
Tby A .T2€0 3 .566€

T by Al D267 .3160 2362 b} 5850 .33CC  1.9088
T by A2 -.01€7 . 3202 €519 by .40%6  .33¢0C .983¢
T oy A3 L0341 L9241 L0284 z .B€62  .H0CC  1.9341
T by Ad L0347 L0435 o117 1 L8135 .932C 1.0047
Censtant .513C Q128 2220.7%8 T .asee

b -.0461 0126 12.448C i 092 -.0l32 0548
E 127.6841 4 .03sC

E. -.083¢ L0036 123.7931 b .033C -.€483 L8243
22 L1593 L0222 5€.008&3 b .033¢ .€333 1.1l
E3 L1774 L0388 23.700¢ i L9930 .c2il 1.1%431
Ed L3183 L0743 17,9518 1 .020C  .CL2) 1.2703
ES -.189. LCELT 4.9498 1 LC2€61 ~.2078 L8277
Tby E ©o8.e¢23 . .C682

T by EI L2006 LCC#3 .2C32 1 L8857 LSCGY L.2C08
T by B2 .olel L2234 LEGE7 1 3242 LCCCO 1.21%3
T b¥ E3 i} L3408 J1ME i L€761  .acCe L.o172
” by E4 -.2432 L2848 E.232¢ 1 L2047 -.7113 L7832
T oy ES -.033¢ . JSEC .1188 : .T304 .93CC . 3EEE
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Table D-11. Your Current Morale Level Equations (with time)
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(page 2 of 2 pages)

O R TN T I N S W S S S L . Y
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Table D-12. Recreation Prograsns Equations (with time)
(page 1 of 2 pages)
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Table D-12. Recreation Programs Equations (with time)
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Table D-13. Family Program Equations (with time)

(page 1 of 2 pages)
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Table D-13. Family Program Equations (with time)
(page 2 of 2 pages)

variadb.e , | s.E. Wald

fa
”
0
P
Q

1

Exp :3!

Constarnt €884 .Gll1 38€3.533

T L0323 L0223 5.8%045 .65  .Ctos) 1.£313

] 2T.0633 L0922
S2 -.C0157 L0033 1E.7956 L0002 -.C2177 LGE44
S< L1361 .0332  1€.795¢ ST 1.185

T by & 3.509€

00484 3.8913 LG485 0063 1.3¢E8

Pt Bt bt et P Bl D
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o
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o
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€y t

T by G2 LSCET

T by 52 -, C58 .C334 3.5623 L0432 -~.2C63 L8250
Sonstans .ERES .2l 3872.380 1 . 0002

T <3330 L0229 6.852%2 1 - .Ci0¢ .CC68 ~.c3235
4 5.8615 1l .C155

53 -.08852 .3228 S.82¢84 1 L3588 =-.2C¢0 .3465
N2 3128 .5653 5.82¢€3 1 «2155 . 2280 1.3129
T by M Z2.5€84 1 «<€03

T by M2 ~.JBE> .eicb66 ...C330 1l 003 ~_ 2136 .

T by M .22C6 L2082 LL.2330 1 .<CC3 .213¢ . 323
Constant .€878 L0111 3685.02° 1 L0002

< v ed 3] .vicd 5.33°% 1 .o20T b 1Y | 2.9323
1 5.9866 1 0183

Ll . 2148 Bojal 33 £.98282 1 L1448 L0232 1.01%C
L2 -.J454 .c2C2 §.3¢20 < «c144 -.0032 e%1¢
TeylL 16..° 26 2 covid

T ey ll -.3222 L2069 10.4 %6 i L2213 -_0n223 LGe78C
T by L2 .IT36 3229 1C.4246 - L3323 .0.12 1.07€7
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Table D-14. Basic Pay Equations (with time)
. (page 1 0f 2 pages)

Variadle 2 - S.E. Yald df S:g R Fxgp«®)
Constan: -.3C07 . (087 3308.66% 1 €002

T -.1355 2101 143.362" 1 €003 -, 2e2C .365%3
E 31.0.3167 S .00

]l -.1€6¢ .C101 282.236% i .2009 -,0%%& as1e

®2 -.2588 .C135 4%2.3435 1 L2090 -, 07E3 g 8-
R3 -.1187% ".cd43  23.313%3 i L2000 -.016€6 361

R¢ +29€3 2823 31,3376 - .cC00 .01%4 1.334¢
] 1. .J263 1789,2C8 1 .£C00 «o483  3.2778

Ré 1.17382 03658 1330.7%¢7 i 3200 L1132t .o

T zy R 35,1336 $ L9200

Ty X1 L0343 L0117 8,.53¢€1 i L3235 GO5¢ 1.€343

T by R -.0813 L0188 26.6226 i I Yot ol UNIEAN 4 L8213

T By R3 -.023? L0292 5384 1 .4E3% LCO3T LE78%

T by Re L0832 L0812 2.17%8 b 1437 .€o1% 1.0%448
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T ty Ré .0182 .0425 J183° 1 +6E€32 L0CIC ~.Cl83
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T by A2 3220 .C1%3 L0178 - 3537 .A3CC 1.402%

T2y A2 -.02°¢ .217¢ i.a832 1 <2E32C B ch bist .&22
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(page 2 of 2 pages)
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2.73%6 1

L3187 2.7122 1
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Table D-14. Basic Pay Equations (with time)
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Table D-15. VHA COLA Equations (with time)
(page 1 of 2 pages)

vasizble B

Censtant

[y

2 a2
Dy

.

-lﬂ'iﬂlﬂﬂd,!'nw&?l'))'ﬂﬂ
O Ut du 3 v

-

%

(71}

TUTTOTIUY
»
n ””a‘iﬂ”
J
[ &)
'
Y
<

PN de
[}
.
(&)
c
Ly
e

[ (-4

s

b b

9 .
A Erag
U‘Wl‘!"f'f
T Do
el of A

by .CES8C
Janstans -.8228

T .c€23
<

Ei

L2238
¥4 -. 86"
%3 -.3al6
s LoE45
> -..32¢
T ey 2
T by EL L005C
Tty E2 -.04%83
Tty E3 0s7T?
T by BQ ..C3¢
T b RS -.0657

S.E.

.8112
.018%¢

.014¢

-« 01€C

.0323
LOEET
.0332
<0424

L0295
.021¢
<0403
.CE83
443

wald

2232.218
32.1226
386.9183
3.002¢
122.059¢
37,0842
1.6733
292.8712
33.2744
7.2312
L6677
.87
€.4517
.6363
448

L8345

2211 22.3.%4¢

L0212
e

[} s
~lg

LGL2

LC.4S

LoOBs
.oz02
eoild
L2715

-z e
cwd

.2116
.37
LODEC
B |
c.&l

30.306¢
35.3%6.

13.23¢
4526
28.7282
£.7433
£.62¢
. 0228
2.777¢
.1e3°

3.9812

L e
L A

23.6272
33.6045

o> ™o
- ’eWa "t

12,3622
3.855%
13.€7¢¢
c.2%6]

4.526C

.
1]
]

.58
2.873C
k-2
1.3317
.e873

N N R N N RN PR VY VY SR Y S

Wb b

[P N O R

(SRR

>0 gt Pt Lo bt g

(YRR NIl S YA

sig

L3300
L3300

-
.33C

.2832
.a2¢0
+32C0
+235€
9230
L0330
2237
21
4321
0211
L4281
€323
<4682

.C002
.02
.o002
L2003
L4839

.<2C0

ana.
s dele

<3323
976
113

-
Nchd-te

L04€6

-

L
[T

0248

034t
-.043¢
~-.02€4
0923
NLX o
0423

0093
JC092
L0034
.09
U5
Medeh

.2eds

b K
. ._1‘5
~ar
LollC
b e
[REMD S

NS S

A=
A

-.$35
L€A3T

LLLE3

-

« o
€ W g L

'
.
SRR EN M

ULLY N, [
L I Y IR

[ 2]
.

Y
o o e

do 0 0

N RV

[TV TR g

AR R




-

Variazle
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Table D-1S. VHA COLA Equations (with time)
(page 2 of 2 pages)

-.5220

©.9821

-.02%0

.1816

LC47
~-.3342

-.523¢
9822

.2312

-.337¢

-.J223

L3338

-.5243

~e
I P
-.0’78
«2B8€23
-.05%22
«a4€¢

Yald

222€.369
30.2312
7.1€03
37.€605
37.€605
.7875
7568
.T568
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hg ai
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A
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R Exp'B:
L0237 1.08%5
-.2267 L5753
LC267  1.1%6]1
L2000 1.IC47
L3000 L5664
L5237 L.28%6
.J%61 l.222e
-.3%62 .3268
s ————=
L2200 L3877
L3200 .32
L3207 .07t
-.J87% .92€8
L0€73 0 .38
-.02t¢ asll

02%E  1.1%3z
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Table D-16. Overall Quality of Life Equations (with cost)
(page 1 of 2 pages)

Variatle B S.E. Wald dg Sig R Exp:3:

Constan: L3892 <0337 1313.41%
< -.0817 LTS €C.2231
R ' 1943.6014
34 -.3%95 L0208 2485.721
R2 L3298 L0L31 2.1%6)
K3 .3661 L0258 207.613)
Re L3448 0563 3&.6693

L0232

L0I3¢ -.0272 L8432
.03C¢C

+L00CT  -.13€2 6842
.133¢ .Cole  L.C19¢
0933 .84 .-%4322
.003C <2211 1.4t

35 L7621 L0314 567.2448 (G035 .2€6€  2.1427
36 . 7586 .$413 375.2238 L0093 .l682  2.2:46
¢ by R 7.2613 L2183

C by RI L0384 L5091  ..CsE2 23024 L2200 1.3364
¢ by R2 -.0176 L212r 2.2249 L1376 -.9316 L9822
S by RS -.03% 2236 Z.55C4 .1103 -.0823 L agze

v R4 L0338 L0832 Lgczs
v RS L0332 L0281 I.238¢
v K6 L0133 L0333 L2440

L3258 0220 1.0344¢
.1376 «0216 1.0441)
€214 .002° 1.0131

LB 1 GBI U et Pt Pt 4t Pt G IR

0D 00010

crstant L3532 LQ23€6 18€C. 128 i Rihhie
C -.0543 L0078 $3.1682 1 L0330 -.0243 L2471
A 1073.23255 3 L0922
Al ~.23%¢ L0238 £15.377S 1 LG032 -.2CE2 L7268
A ey §-) L8133 3..8¢63 1 LG L2163 L, oeme
A3 L248L .£153 244.%762 1 000 Ltetg _ 281s
Ad %o 1 L3292 304.CE17 : L2003 L, J62Z i.ééar
by A 6.4162 3 L2832
by AL -.312 L20¢Q 12243 M 5 S4- T Bl o .9382¢C
by AZ L9232 L3120 8.5214 i LI1EE Q27 1.9237
bw A2 ~.03%1 L2145 2242 : .T246  .035C .¢355
v Ad -.03¢? JD27C¢ 1.8447 z AT L0922 Y ¥
cnssast L3622 .0298% 31316.018 1 .Q22¢
(o -.04833 L0978 37,3222 i L0A2C ~L024% S48
E 55.8421 3 L0223
E. -.52%° LCOEE 27,6188 2 L0233 - 242 L3704
B2 LCEL16 .C1%¢ 27.21%: ] LC033 (7189 1.38%Q
£3 LS0%0 L2285 L3182 1 L3 5 T of & (DA Lol T8
EQ L2380 L28%2 8.8243 : L2188 L3¢ 1.4
ES -.3366 L2651 28.341% : LIy -.017e .633¢
< by E 11.5222 ] L2213
C by EL ' onn ok 1 B Y314 : I 5 -3 NS 1.6.7
C oy =C Ngery| L3810 26128 z L3573 -, 0258 .€73¢
€ by E2 -.C%32 L0234 S 47T b3 04%¢  -.(673 .€327
C by 4 e L0328 .€o3? : k% i I of 55 B S
S by ES .27 .C€53 L1653 1 X ¥ BN 3 LBTES
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Table D-16. Overall Quality of Life Equations (with cost}
(page 2 of 2 pages)

Variable B S.E. Wald q¢ Sig R Exp:!bs
Carstans .3828 .28% 1825.744 1 - 3360

e T -, 0568 L0977 33,2727 15,3000 ~.0256 7404
¢ 22.%825 1 . .30

Gl -,0182 0332 22.4336 by 3200 -.0182 .9884¢
G2 .4033 D228 22.4336 < <3300 .0182 1.1144
Cby s .5878 M 4433

€ by Gi L0023 .023¢ .6181 3 4328 .03CC 1.0823
¢ by G2 -.C.&? .N213 .61583 b .4329 .03C0 .9334
Csnstant .365¢€ .98 1337 ,143 1 N hidi]

c -.5558 LITE 51,0338 1 9250 -.028:2 -2 3
M 431.7717 1 O2C0

M1 : -.233% L0153 495.4932 1 .A%te -.073% .787¢
N2 <3528 L0083 435.4033 1 0350 .@73% 1..823
Cky N 3748 hi <3404

C by M -, C082 (038 .3%¢s i .533% .0023° L6547
C by M2 .c038 03é} .37€4 - .333% Q032 1.0038
Ccnszant .3631 LOD3% 1813,.68€7 1 .033¢C

o -.2830 L0378 ¢8.424° by .800C -.0244 L847¢
L 12,6295 1 .0322

1! -.0iéd L3970 1208502 1 L0923 -.011¢ .S€32
L2 . o893 L€ 12,8702 2 0923 . G115 1.0592
Sey L L2148 1 .6432

T by Ll -.o013 .£041 .209) 1 6478 L2003 L693:
C ey L2 .ot64 NPT «209) b1

647 .2C032 2.0084
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Table D-17. Government Housing Quality Equatioas (with cost)
(page 1 of 2 pages)

Variable 2 s.=. Rale 34 Sis & Ixp .8,

Constant L3055 <0204 -
c:

R &8.2.43
Rl L L0873

RZ ' ~. %73 .So40 16.8353
R3 -.ol.2 .2cé1 .184°

L0025 -.C572 .4072

L6021 (0188 L.(56)
L0030 -.C163 .G44d
6672 .200)  L3EE3
-.2067 L2607

n
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R6 .32%9 LB398 L4249 8152 . 200 ..2263
Cby R td4.7%68 e B

T by R. .0729% L1004 <5280 467> L3260 1.37¢7
C by RS -.211¢ .252 5.152% ve223 =.CI7 .8c¢g
€ by R3 -8l L1729 2.282¢ <1319 -.93023 LTTE
C by R4 . 4368 .a22 <.o5C% o782 puce 1.552%
€ by RS .393¢ 21482 3.33832 . 2659 L0282 1.432¢
C dy Ré . 6027 .2633 £ .a38¢ .382a ) Bled 1.€271
Ccnstant .008¢ L0104 L2928 1 . 385¢

o -_£981 L0650 1€5.38348 i L0228 -.0872 <4074
A 22.6913 3 90221

Al . 053¢ 0188  L2.187 b .C213 GL2é 1.0553
A2 -.C343 L0183 €.C.32 1 L0242 -.CCe8 - .8E33
A3 -. 0303 QL8 £.364C 1 Q226 - CCEL L5623
Al .738 L0392 €.0333 b3 .0:47 LCCE3 2. 374¢
Sky A 2.0837 3 8852

S by Al .2768 L1113 .475¢8 1 L3638 .2C0G 1.278¢
< by AZ et rf L0894 «2C33 1 .S483 Misi ol gh 2. 3C¢%
¢ by A3 -.14.9¢ L1097 L.€722 1 .1%62 .o0CG .3€7"
C by Al .18%0 L18€° LEJES B .e3%4 .33L¢ +.3€7¢
Car.szane RO B 1 .C104 3427 - 1.3 )

c -.38¢€62 Lo€8. 164.53%2 - Botol of AR 1Y 34 4122
z £¢,32C¢ 4 . eelC

[ A - Qx5 .J284 £8.3277 1 L0 - 6362 832+
2 catal LILBE 854878 - . 33C¢ L0333 ..
£3 .09¢&7 .D38C T.682¢6 - Lo .¢13¢ 1..91¢
Fi L0373 0T 820 1 .58&¢ L2322 1.¢339¢
E3 g 3 .0S¢EE 2..288 b3 cav®C =.C0JE LEEL2
Cky E 12,0431 4 L0211 o

kv EL L9903 L0509 T.6223 1 NP X | {033 L.0688
ey E2 L2348 Rk 81 i Rt § .Lcan M LY 1
S by E3 -. 5847 o357 5.%38% 1 LR -,C7C€3 L8735
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C by ES L3 1 30 L8729 2.782¢0 ) § Lol houian

. -, 2L%B camé ot
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Table D-17. Government Housing Quality Equations (with cost)
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(page 2 of 2 pages)

Wald
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25.5113
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Table D-13. Your Current Morale Level Equations (with cost)
(page 1 of 2 pages}

Variad.e B S.E. Rald ds €ig R Exp By
Sanstant Y Yal.Y .C112 2352.3¢C8 . 3009
b -7z .2102 d48.762 L3000 -,9213 .93C4
R 15:3.182 .LC0Q

1 -.5133 Q127 1€27.852 «ol00 ~-,.323 .538%
RS .0€ce 0178 1%.778¢ .320% D166 1.07}¢
R3 , L7131 L0343 422.623} LITCO 034C 2.90423
Rl LATS¢ LO7ES 38,637 .3CCO .0e% 1.623¢
RE . 7357 .035¢ 342.2251 .02C .0833 2.0888
w¢€ L7035 .03C€ 132,823 L0330 L0827 2.CZ1¢

Sob ot et Gt Bt s S e Bt G G e U g S ps

Coy R 2.688% . 7311
C iy Rl L0017 L0218 LG0Tl L8327 LC0DZ 1.C022
CEky R -.0233 L0181 2.0834 .248% -,00.2 L8732
Cky R3 .C153 .0312 .2533 6244 L0003 1.Ci53
T By RS .C402 089¢ .3333 «5634 LS00 sevdll
S by RS .oebi . 0363 <74 <4677 Relof th) <. 326%
T kY RS o199 .C468 L1677 .6822 e D) 1.2182
Sonstanc .3282 «o120 2267.4812 i .LCO
fug R - .2100 32.226Q b .cC0Q  -=,229C .33¢c4
A 1570.4612 3 .20
Al -.4206 .213% 3%0.510% - L28CY -.132¢C . 6E3C
2 .J236 .3173 <3¢} 1 LE88C7 .022C 1.003¢
3 L3782 .3206 328,.47°CS 3 «u2CG L0331} 1.4481)
Al L6383 .9376 256.335¢ . .J3CC .078¢C l.8.¢€2
cey A .738} 3 .8€42
C o> Al - Q08 .0126 o283 1l .€32C LCO22 B8535
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Table D-18. Your Current Morale Level Equations (with cost)

L5073
~-.0675

.04€€

-.3532

L0013
-.0113

.5132

-.0678

-.3224
. 1872

-.305)
. 5032

- 8051
-.27Ne
el
~-.2825

. 0065
-.3221

S.E.

. 9128
0835

T 0038

L3282

.0035
027

0105
.0033

.013¢€
.C08¢€

.24

.0078

.C103
.C093

.C053
.20l

L0052
o178

(page 2 of 2 pages)

wWald

2208.11S
47.4€35
18C.388¢
151.6024
151.6924
.183?
.1308
.19908

222€6.831
4€.4337
$24.2753
$24.62%
524.6272
-«262¢€

<1644

1644

2283.797
52.6010
1€.¢€6e51
36.7€615
16.7815

1.8625
1.5431
i.5431

P R T R R R

R R SR TR TR Ry

o s o b Bt Bt et s

000
.30C0
0200

. 0000

.0cco
.E€82
.€ELS
.6€23

0220
.02%¢C
.033C
L0220
.023¢C
.63€8
. €851
.63%1

09353
. 0023
.0032
. 0022
. 0032

b
rtéboa

.8242

L2142

Exp (B}

3344

1.9477
L6382

1.021¢

.9882

D-49




CAA-MR-96-15

Table D-19. Recreation Programs Equatioas (with cost)
(page 1 of 2 pages) :
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Table D-19. Recreation Programs Equations (with cost)
(page 2 of 2 pages)
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Table D-20, Family Program Equatieas (with cost)

(page 1 of 2 pages)
Variable B S.E. Xaid as Sig X Exp:B)
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Table D-20. Family Program Equatiens (with cost)

(page 2 of 2 pages)
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Table D-21. Basic Pay Equations (with cost)
(page 1 of 2 pages)
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GLOSSARY

‘ ABBREVIATIONS, ACRONYMS,AND SHORT TERMS
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a (1) A subpopulation proportional difference parameter in the logistic
regression model. (2)1heprobahﬁtyo€rgecungthendlhypothens
when in fact it is true. ,

B mmmpopuuﬁonuopeammeminmebm
regression model.

Y A subpopulation slope or trend diference parameter in the logistic
regression model.

u (1) The total population proportion parameter in the logistic regression

model. (2) A population mean parameter.

x(x) The conditional mean of a random variable Y given x when
the logistic distribution is used. In the QRA, Y is the percent
satisfaction on an SSMP item and x is one or more of the covariates

defined within.

Al Indicator variable indicating age at last birthday, 24 or less

A2 Indicator variable indicating age at last birthday, 25 through 31

A3 Indicator variable indicating age at last birthday, 32 through 39

Ad Indicator variable indicating age at last birthday, 40 or more

ACSIM Assistant Chief of Staff for Installation Management

ACS Army Community Service

analysis of A statistical model which combines the methods of the analysis of

covariance variance and regression analysis. It emplovs the indicator independent
variable from the analysis of variance and the continuous variable from
regression analysis.

ARl US Army Resesrch Institute

) benefit . Something derived from the consumption of a good or a service. In this

QRA, a measure of satisfaction in some facet of Army life as measured

by the SSMP.
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binomial
distribution

Bonferroni
incquality

CAA
centering
CFSC

confidence
interval

contrast

CONUS

COST

cost

covariate

DCSPER

For discrete random variable y. If an event has probabdxty P
of occurring at any trial, the probability of v occurring in m mdcpendem
trials is:

m) -
fO)= y p{a-pr?
with parameterspand m.

A crude bounds which relates the experiment-wise error rate
to the probability of making an error in each individual comparison of a

multiple comparisons experiment.

1-P{F} 21-2%a;where

P{F} = The probability that at least on= error is made in a multiple
comparison experiment and o; = the probability of an error on an
individual comparison.

US Army Concepts Analysis Agency

Subtracting some value from a data set, usually its mean.
Community Family Support Center

Upon repeated sampling. with a given probability, an
interval which includes the true value of the parameter.

A linear combination of unknown parameters in a statistical linear model
such that the scalars sum to zero.

continental United States

Cost varisble used in this QRA. Umit of measure is cost per soldier in
thousands of constant FY 96 dollars

The expenditure of funds to produce a good or service. In this QR the
monies expended by the Army in a given year in terms of cost per soldier
on some goad or service.

An independent variable.

Deputy Chief of Staff for Personnel

The base of the system of natural logarithms (e » 2.7182%)




El

¥

E4

experiment-wise
efror rate

FAM

Gl

GHQ

group varisble

bypothesis

independent

CAA-MR-96-15

Indicator variable indicating white ethnicity
Indicator variable indicating black ethnicity

lndmtorvamblendiumglﬁspmcmuty
MMMM«MIMM

Indicator variable indicating American Indian, Eskimo or Aleut ethnicity
The probability of falsely rejecting one individual comparison in a
SSMP htem which asks, “Based oa your Army experience, how satisfied
or dissatisfied are you with the quality of Army family programs?”

fiscal year
Indicator variable indicating maie gender
Indicator variable indicating femele gender

SSMP Item which asks, “Based on your Army experience, bow satisfied
or dissatisfied are you with the availability of government housing””

SSMP Item which asks, “Based oa your Army experience, how satisfied
or dissatisfied are you with the quality of government housing™

A vector construct used in statistical aaalysis to represent the category
membership of a single observation. For example, gender has two
categories (i.c., male and female). If John Smith participated in the
sampie, he would be coded as & male by the two element vector (1,0) and
Mary Doe would be coded as a female with the vector (0,1).

A statistical the ers of a
arobabiiy Giomirion, The Saokied bypornesy ver oo 5 refeed
to as the null hypothesis. An alternative hypothesis some
\Ms)forthepammdxﬂ'mﬁc-thoaundet&

(1) Random variables are statistically independent xf!hetjomtprobab\hy
den&mmbeexwmeduh nonnegative functions
of the random variables alone. )Aaofvactonumdtobe
m&dmfwemxﬁsuﬂmmmmuhm
combination is to zero. If there does not exist such a set, then the

vectors are independent.
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indicator variable

interaction

linear regression

One element of a group variable which takes on values 0 or 1. It corre-
spands to one of a finite number of usually mutually exclusive and
exhaustive categories into which a group variable can be divided. For
example, the group variable gender can be divided into two categories
(i.e., male and female). In this QRA, the indicator variable G1 corre-
sponds to the category male. If Gl takes on the value 1 in a particular
mstance, it may be referring to (1) a male respondent in the survey, or (2)
the subpopulation of males when substituted into a logistic regression
model. When the respondent is not a male or we are referring to the
female subpopulatioa in a logistic regression model, the value of G1 is 0.

A combined effect of two individual factors which is different from the
sum of their separate effects.

Indicator variable indicating CONUS duty station
Indicator varisble indicating OCONUS duty station

In linear regression, a point in the space of the independent variables
which is far from the rest the data. Such a point will have a strong
influence on estimation of parameters.

Associated with each random variable X, there is a probability function
P(X}3) where § represents the known parameters of the probability
function. Given a fixed set of observations for a random variable, then it
is approgpriste to contemplate the various values of £ which gave rise to
this set. The likelihood function L(Z]X) has the same form as P(X), but
now X is fixed and £ is unknown.

A model of the random varniable Y whose conditional expectation, E(Y,
%) = By + Bix, Y,= Bo + Pix + &, with & assumed 10 be independent and
identically normally distributed with mean zero and unknown variance o°.
The unknown parameters are By, B, and *. The x is & fixed covariate.
The parameters B, B, and & are usually obtained by maximizing the
likefihood function which is equivalent to obtaining least squares
estimates of the parameters.

A model of a discrete random variable Y which takes two values
(i.e, 0 and 1). The conditional mean of Y given a set of covanates is

bounded by zero and one. The error distribution is assumed to be

The natural logarithm of the odds ratio.
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normal
distribution
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PAY

POM
probability

CAA-MR-96-15
Indicator variable indicating a respondeat who is not preseatly married
(Le., single, divorced, or widowed).
Indicator variable indicating & respoadent who is married.
A hypothetical expression of how observed data were generated. A

statistical model is generally expressed in 2 mathematical form and
usually coasist of systematic and random components.

Morale, Welfare, and Recreation

Aconummsnndomvanablexwuhptobablﬁtydenmy
function as follows:

f (x-p) 2

_ | 20 |
f()= mel

wuhpmmetersuudo’ the mean and variance, rupecuvdy

Office of the Assistant Chief of Staff for Installation Management
outside continental United States
Office of the Deputy Chief of Staff for Personnel

" The ratio of the probability of 2 favorable occurrence to the probability of

an unfavonable occurrence.
Office of the Secretary of Defense

SSMP Item which asks, “Based on your Army experience, how satisfied
or dissstisfied are you with the overall quality of Army life””

An expression which occurs in the definition of a probability distribution
or a statistical model such as the parameters in a regression model.

SSMP Item which asks, “Based oa your Army experience, how satisfied
or dissatisfied are you with the amount of pay (basic)”™

ProgamObjecﬁveManMa

A besic concept which is either undefinable expressing in some way a
“degree of belief” or a limiting frequency in an infinite random series.
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QRA
QUAILMAN

Rl

RS
Ré
random varisble

REC

respoase

SIDPERS
SPSS
SSMP

quality of life

Quality ofl.xfeMe&muummdAnﬂws

Indicator variable indicating ranks PV2 through SPC/CPL
Indicator varisbic indicating ranks SGT through SSG
Indicator variable indicating ranks SFC-SGM/CSM
Indicator variable indicating all warrant officies ranks
Indicator variable indicating ranks 2LT trough CPT
m«mmmsmwm\e

A quantity which may take any of the values of a specified set with a
specified probabidity.

SSMP ltem which asks, “Based on your Army experience, how satisfied
or dissatisfied are you with the recreational services””

A dependent vasiable

An equation expressing one parameter as a linear combnation of the
remeining parameters. Restrictions are used in overparameterized
systems of equations (i.e., systems with more unknowns than equations)
to obtain & solution. Restrictions may be thought of as equality
constraints.

The set of sampie points corresponding to all possible samples.
Standard Installstion/Division Persoanel System
Statistical Package for the Social Sciences

Sample Survey of Military Personnel




SSMP tem

SSN

standard

CAA-MR-95-15

Qoe of the 10 questions chosen by this QRA as pertaining to Army
quality of life ismies.  The gaestioas selected have been asked in the same
form on the six administracions of the SSMP (Spring 1992 10 Fall 1994)
used in this QRA_ In the survey, four levels of satisfaction (i ¢. very
satished, satishied, dissatisfod, and very dissstisfied) are used. These
responses ‘wvers collapsed into the categories sstisfied and dissatisfied for
this QRA.

A normal probability distribution of a random variable 2

sormal distribution withp=0sndo® = 1.

TIME

USACEAC
USAREUR

YCM

Ooe of six consecutive administrations of the SSMP used for this QRA
(i.e.. TIME = 1 corresponds to Spring 1992 thyough TIME = 6
corresponds to Fall 1994).

US Amzy Cost and Economic Analysis Center
US Ammy Europe |

(1) Veterans Housning Allowance, (2) SSMP item which asks, “Based on
your Army experience, how satisfied or dissatisfied are you with the
amourt of VHA/COLA™

SSMP item which asks, “How wouid you rate your current level of
morale”™ Possible responses were very high, high, moderate, low, or
very low. For the purposes of this QRA, very kigh and high were
collapsed into a high c:tegory, low, and very low iato a low cieegory,
and the moderate response was omitted




